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IMPROVED FULLING HILL. 

A new fulling mill, which has lately come into use in many 
of the largest hat-making establishments in the country, is 
represented in the illustration given herewith. Hatters, and 
imakers of felted goods generally, understand the difficulty of 
making hats or other fabrics out of bodies that have not been 
well washed, and from which the gum, grease, and soap are 
not thoroughly discharged after milling. The goods from 
the mills below described, having been made much quicker, 
quit the soap fresh and lively, and, it is claimed, are much 
more easily and cleanly 
washed than those pre- 
pared in the old apparat- 
us. It is also stated that 
there is less wear and 
waste to the ttock, for the 
reason that the quicker 
action to which they are 
submitted, and the short- 
er time during which they 
are under the operation, 
allow the goods to remain 
warm until finished, so 
that very poor, short, or 
■waste stock, that would 
be injured or destroyed by 
the old mills, will go 
through these without be- 
ing damaged. For the 
same reason, much less 
soap is used. 

The construction of the 
machine is very simple, it 
consisting in a driving 
shaft on which are located 
friction cams, A. These 
impinge against shoes, B, 
and thereby lift and let 
fall the heavy hammers, 
C, which last work upon 
the stock. Any wear be- 
tween the faces of the 
cams and shoes is taken 
np by the rod, D, which 
is set up as required. The 
hammers by this device 
are given a much more 
rapid action than is usual, 
and at the same time a 
uniform fall or blow, whe- 
ther the mill be full or 
nearly empty. The in- 
vention can be attached to 
any ot the common falling 
hammer mills by simply 
removing the tappet 
wheels and gears. It dis- 
penses with the pit, leaves 

the floor clean and level, and does away with the disagreea- 
ble noise of the old tappets. No more power is required than 
for the ordinary mill, and less room is occupied. Finally, it 
produces one millful in half the time, or two millfuls in the 
same time in which the old device now produces work, and, 
in addition, turns out much better work. 

For further information, apply to the Patent Fulling Mill 
Company, Middletown, N. Y. 



the least velocity occurred August 21, being 228 miles, or 9 5 
miles per hour. 

From otner investigations.it appears that, when the course 
of a storm is most northerly, the axis of the rain area is in- 
clined to the storm's path, nine degrees toward the south ; but 
when the course of the storm is most southerly, the axis of 
the rain area is inclined to the storm's path only four degrees. 

Under the head of sudden thermometrical changes, Pro- 
fessor Loomisstnted that the quick fall of temperature which 
frequently succeeds a great storm should be ascribed to the 




PROCEEDINGS OF THE NATIONAL ACADEMY OF SCIENCES. 

The regular spring meeting of the National Academy of 
Sciences opened at Washington, D. C.,on April 20, with Pro- 
fessor Joseph Henry in the chair. At a business session with 
which the proceedings began, five new members. Professors R. 
E.Rogers, Asaph Hall.Alpheus Hyatt.Joseph LoConte.and Mr. 
L. H. Morgan were elected, after which the regular reading 
of and debate upon papers presented was commenced. The 
subjects thus far discussed are not of extraordinarily popular 
interest ; and in fact the learned treatises are rather more 
ponderous than practical. Our usual brief abstracts will be 
found below. 

Professor Elias Loomis.on 

STORMS AHD SPELLS OF WEATHER, 
said that the progress of storms is not uniform during the 
day , either in different years or different months. It appears 
that the average velocity of storms from 4.35 to 11 P. M. is 
about 25 per cent greater than during the remainder of the 
day. This excess varies for different months, ranging from 
1 1 to 32 per cent. The maximum diurnal velocity is at about 
8 P. M. During the three years last past, the most rapid 
progress of a Btorm center observed on one day occurred on 
February 22 1874, being 1,280 miles, or 53-3 miles per hour; 



DRAPER'S FULLING MILL. 

sudden descent of the atmosphere whose temperature at the 
time is unusually low. 

Professor J. P. Lesley followed with an interesting sketch 
of the second geological survey of Pennsylvania, which he 
concluded with a description of the structure of the valley of 
the Schuylkill, showing that the river had in course of time cut 
a channel for itself through a mountain 1,500 feet high. 

THE REPORT OP THE METRIC COMMISSION 
detailed progress during the past three years, and referred 
more especially tu the metrological congress in Paris. Since 
the completion of the standards, the casting of which has 
been described in detail, a conference has heen called 
of the nations interested, and this body convened in 
Paris about a month ago. It has been agreed to establish 
an international bureau of weights and measures, having its 
seat in Paris, to be charged w.th the care of all the delicate 
apparatus which has been employed in the construction of 
the standards, and to make future comparisons and verifica- 
tions. 
Professor A. Guyot read a paper on the 

CAT8KILL MOUNTAINS, 

in which he stated that the names given to several of the 
peaks were wrongly applied. On measuring hights.he found 
to his surprise that several of the mountains exceeded 4,000 
feet in hight. 
Professor Simon Newcomb, on the 

TRANSIT OF VENUS, 

remarked that the only phase of internal contact which it is 
worth while to observe is that of true contact. When the 
definition is sharp and steady, this phase is marked by the 
breaking or formation of the thiead of light; and when it is 



diffused or unsteady, by the cessation of any undulation 
across the center of the ligament or black drop. The times 
both of formation of drop and tangency of limbs, depend on 
the definition, the first being earlier, and the latter later, the 
worse the definition. The same care and attention should be 
devoted to external as to internal contacts. 

Professor George Davidson sent a letter to the Secretary 
containing recommendations for the next transit, the princi- 
pal of which was that, to get the best results, observations 
should be made from great and isolated elevations, where the 

atmospheric disturbance 
is a minimum. 

One of the most inte- 
resting papers read was 
that of Professor Marsh 
on the 

SMALL BRAINS. 

In dinoeeras, the lar- 
gest mammal of tbe eo- 
cene, nearly equal to the 
elephant in bulk, the 
brain was comparatively 
the smallest in any known 
mammal, being; not larger 
than in a tapir. Bronto- 
therium, of the miocene, 
which was about as large 
as dinoeeras, had a brain 
several times as great, 
and with the hemispheres 
better developed. In the 
mastodon, from the plio- 
cene, the brain had great- 
ly increased in size and 
convolutions, and in a 
species of this genus from 
the post tertiary the brain 
was nearly as well deve- 
loped as in the living ele- 
phant, but not quite as 
largo. A similar increase 
of brain capacity was 
shown in the horse fa- 
mily, from orohippus of 
the eocene, through meso- 
Mpjnts of the miocene, 
pliohipptmot the pliocene, 
to the existing horse ; the 
same brain growth was 
shown from the tapiroid 
eocene mammals, through 
the miocene and pliocene 
rhinoceroses, up to those 
of recent times, and also 
for tLe suilline and rumi- 
nant mammals. In the 
monkeys, carnivore, in- 
sects, and rodents, the 
same law of development of the brain holds equally true, so 
far as ihe speaker had continued his investigations, and in 
the higher of these groups the changes since the eocene were 
most remarkable. 

Mr. Justice Bradley, of the United States Supreme Court, 
submitted a communication on 

A PROJECT FOR CHANGING THE CIVIL TEAR, 

in which it is proposed to make the civil year correspond with 
the solar year. For the present century the first day of the 
year would fall on December 21, and the sun would arrive 
at the cardiual points on the first days of January, April, 
July, and October respectively. 



English Agricultural Machinery at tbe Centennial. 

The English manufacturers of agricultural machinery do 
not propose to exhibit their products at the Centennial. The 
reason is that our duties on the importation of foreign de- 
vices of this character is from 30 to 40 per cent, and hence is 
piactically prohibitory. As there is no paying trade for the 
f. oods in this country, manifestly the producers have no in- 
centive to exhibit, and hence they decline to incur the ex- 
pense to make a show " to please and instruct others," which 
will be of no benefit.as they think, to them. 



A CANAL project has been formed by which it is hoped to 
connect the mouth of the African river Betta, on the Atlan- 
tic, with the northern bend of the Niger at Timbuctoo, a 

distance of 740 miles. 

■ ii « m» — 

IT Is said that sugar barrels and boxes can be kept free 
from ants by drawing a wide chalk mark around th? top near 
the edge. 
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SCHOOLS OF OBSERVATION. 

With all their changes for the better which the work of 
our primary schools has undergone of late years, it is still 
ingeniously perverse in its methods and barbarous in its 
aims ; almost hopelessly so, for so great is the conversatism, 
the inertia rather, of these schools that they not only with- 
stand any radical improvement from within, but make such 
improvement all but impossible in the higher schools also. 

Every college professor — still more every teacher in 
scientific institutions — complains that the youth who come up 
to him for instruction have been, as a rule, so blunted in 
sense and intellect by a vicious preparation, so fixed in bad 
habits of thought, that more time has to be spent undoing and 
redoing the work of the lower schools than is left for genuine 
college work. Thus the whole weight of the elementary 
school system, and it is great, bears dead against the im- 
provement of the upper schools, wherein unfortunately all 
educational reforms have to begin. 

Hence we see the colleges tardily adapting their work to 
the needs of the times, the high schools tardily following 
the example of the colleges, and the primary schools bring- 
ing up the rear a century or so behind : behind the colleges 
that is ; they are twenty oenturies behind the discovery aid 
announcement of their proper work by thinkers independent 
enough to break with the tradition of their day. There is 
not a common school or an elementary private school in the 
land that approaches in its mode of operation the ideal of 
youthful culture set down by Plato : not one that does not 
violate, more or less atrociously ,the primary requirements of 
young humanity in its entire scheme of operation. Anl yet 
we flatter ourselves that our schools exemplify the finest 
fruits of modern civilization! 

We marvel at the logical blindness of our forefathers, who 
sought for personal freedom, yet could not see the absurdity 
of trying to erect a free government on a foundation which 
had slavery for a cornerstone. To those who shall celebrate 
the second centennial of our country's existence.we of to-day 
will probably appear quite as illogical in educational as they 
Were in political matters. We know what should be done, 
yet submit to the habitual performance of the opposite. We 
brag about the school of marine observation which Agaseiz 
■at up at Penikese, and say: "That is the way a school 



should be conducted." We cry "well done" and "God 
speed " to Professor Shaler for the projected school of inland 
observation to be camped next summer at Cumberland Gap, 
looking upon such enterprises as the proper outcome of the 
best system of public education in the world. And we are 
blind to their biting satire upon our entire work of instruc- 
tion! 

Just think of it. We take our children at the age when 
observation is instinctive, when every sense is keen and 
hungry, the whole world fresh and new, and every object 
and phenomenon a challenge to their curiosity : when ' ' what 
is it 1" " what f or ?" and "why? "are the burden of their 
speech, and "what are you?" "what can I do to you?" 
" what can you do to me?" the language with which they 
approach all things : we take them at this stage and — aid and 
encourage their attempts to master their environment? Not 
a bit ! On the contrary we shut them up, literally as well as 
figuratively, at home and in school. " Don't bother me with 
so many questions !" is the mother's response to incessant 
queries. " It isn't polite to ask questions" is the reproof a 
child gets when it turns to strangers for the gratification of 
a curiosity, suie to be impertinent if unwisely repressed 
where it should be wisely guided. " That has nothing to 
with your lesson: attend to your book " is the teacher's re- 
ply when the eager child wants to know about something 
not set down in the day's exercises. 

The fruitless quest is not long persisted in. The mind, 
even of adults, soon wearies of rebuffs; and the naturally 
bright and observant child, under such treatment, soon set- 
tles down to a listless indifference to all but a narrow round 
of facts and phenomena, or \risely keeps his observations 
and doubts to himself. If studiously inclined, he studies 
books, gradually learning to rely on other people's experience 
and to seek for knowledge of the world through the distort 
ing medium of words. Language becomes the only instru- 
ment of intelligence or culture ; and his powers of original 
perception, at first undeveloped, end by being stultified by 
years of unobservant going to and fro. And then we set be- 
fore him the happy chance of becoming one of the twenty-five 
or fifty luaky fellows who are permitted to supplement their 
college life with a six months' training in a school of ob- 
s ervation ! 

Give to Agassiz and Shaler all credit. The Penikese and 
Cumberland Gap schools are germs of a new life, destined, it 
is to be hoped, to develop downward till, by the time our 
great-grand-children are ready to go to school.the whole school 
system will be leavened. But to ourselves we must reserve 
unlimited discredit for permitting such a" reform" to be pos- 
sible. Schools of that sort are properly not the crown but the 
basis of a sensible educational system. What they propose to 
do should be made unnecessary by the work of every primary 
school, for childhood is the time for cultivating the art of 
observation, when everything in Nature and Art is new and 
open to discovery : not after a quarter of a lifetime has been 
spent in habitual inattention to all save books, when a 
shadowy familiarity has bred such contempt of common 
things that the would-be observer has to resort to the wilder- 
ness or to the bed of the sea for objects to excite his dormant 
curiosity. 



THE ANTIQUITY OF LIFE. 

When Lyell aid the rest of the uniformitarian school of geo- 
logy began to attribute all geological changes to the protrac- 
ted operation of the influences now remodeling the earth's 
surface — sunshine and showers, rivers and seas, arctic frosts 
and tropic heats,slow risings and sinkings of the earth's crust, 
with their attendant quakings and volcanic outbursts, the 
growth of vegetation and the slowly accumulating deposits 
of coral polyps and other forms of animal life — it was objected 
that time was too short for such proceedings. Men had 
scarcely begun to question Usher's six thousand years of 
Biblical chronology, and their imaginations were incapable of 
spanning monotonous milleniums marked by no catastrophes. 
The Niagara could not have carved its six mile gorge at its 
present rate', for that would leave no time for antecedent 
operations ! ' ■ 

By Darwin's day, such objections were worn out. Men 
had become accustomed to granting hundreds of milleniums 
for the periods of the geologist ; yet they stood aghast at the 
demand for more. Geology had been modest in its require- 
ments compared with the rising science of biology. Allow- 
ance was asked.Jnot merely for the geologist's rock-recorded 
ages, but for gaps in the record for pages destroyed, and for 
measureless periods during which no records were kept in 
parts accessible to man. Darwin's theory called for an ex- 
tension of time compared with which that of the geological 
record was small ; and his opponents refused. A theory, 
they said, which requires such boundless concessions of time 
cannot possibly be true. 

Now we learn that, whatever objections may be urgad 
against the evolution theory, lack of time for the slow de- 
velopment of creation is not one of them. The soundings of 
the Challenger expedition give a clue to ages of life whose 
duration dwarfs to insignificance that of the periods between 
the Lower Silurian and the present, the limits formerly set for 
the duration of life upon the earth. The addition of the vast 
periods covered by the deposition of the many thousand feet 
of Cambrian and Laurentian rocks, with their shadowy traces 
of life, does not bring us sensibly nearer the beginning ; nor 
is the light they hint of any guide to a comprehension of the 
swarms of living things which sported in the waters of those 
primeval oceans, or inhabited their shores. 

We have given elsewhere a resume' of the grounds on 
which Professor Wyville Thompson and his colleagues base 
their belief that the red clay, whioh covers such vast areas 
of the deeper ocean beds, is a residuum representing less 



than two per cent of the mineral matter of the microscopic 
animal and vegetable life which inhabits those waters ; and 
that it is identical with the basic clays of the extensive azoic 
formations known as slates, schists,andeven gneiss and gran- 
ite. If this position is sustained, asthere is reason to expect it 
will be.by further observation, the antiquity of life surpasses 
the most extravagant demands of biologists ; even the oldest 
known rocks, the fundamental granites as they have been 
considered, cannot be taken as sufficiently ancient to mark 
the time when life first made its appearance on earth. We 
must say of the organic as Hutton did of the inorganic 
world: "We find no vestiges of a beginning": for the far- 
ther back we go, the vaster are the measures of life's dura- 
tion, and their number is countless. 

The slow development of a thousand feet of coraline lime- 
stone covers a period not incomputable.however vast. Some- 
thing like an approximate estimate can be made for the time 
required to deposit a thousand feet of sand in a lake bed or 
along a sea coast. But what arithmetic can number the ages 
required for the deposition of thousands of thousands of 
feet of the basic material of rock which at most can repre 
sent in its mass not much more than the hundredth part of 
the mineral constituents of animal and vegetable life, so 
minute and so distributed that it barely tinges the deep sea 
water with a shade of green ? 

If the great deposit of red clay.now forming in the eastern 
valley of the Atlantic, were metamorphosed into slate and 
then upheaved, siys Professor Huxley, it would constitute 
an azoic rock of enormous extent ; and yet that rock is now 
forming in the midst of a sea which swarms with living beings, 
the great majority of which are provided with calcareous or 
silicious shells and skeletons, and therefore are such as, up 
to this time, we should have termed eminently preservable. 
He might have added that the sea whose bed is so barren in 
organic remains lies between continents abounding with 
highly organized animal and vegetable life, with ancient 
cities, imperishable pyramids, and countless other traces of 
a higher than animal existence. Yet were the present conti- 
nents submerged with the supposed elevation of the azoic 
sea bed.the geologist of that period might say — as our geolo- 
gists have been used to say, under similar circumstances — 
"the earth was vMd of life when these slates were laid 
down !" 

Who shall say that higher forms of life could not have in- 
habited the shallow seas and the dry lands surrounding the 
deep seas wherein our "primary" rocks were deposited? 
Who shall say that the vestiges of higher life discovered in 
the comparatively '"•cent " fossiliferous " strata afford any- 
thing like a complete history of life on earth, or deny to the 
student of biology unlimited time for bringing about the re- 
sults he observes ? 



DANGEROUS HOUSES. 

Fourdeaths from diphtheria.recently occurringin Brooklyn 
have attracted the attention of the health suthorities of that 
city to the condition of the house in which they took place. 
The report which a sanitary committee made upon the dwell- 
ing sounds a note of warning which is certainly timely at this 
especial period when moving is everywhere in progress. 
The house in question was new, and damp in every room 
from cellar to attic, for there appears to have been no effort 
made to dry the walls. This is precisely the condition of 
scores of dwellings into which families have entered on the 
first of this month; and unless proper precautions be taken, 
further cases of illness and death will bo the cost of neglect. 

If any readerof this journal,therefore,finds himself located 
in a dwelling on the walls of which the moisture condenses 
in beads, as on the outside of an ice pitcher, or the rooms of 
which cause a chilly, damp, sensation, with a strong odor of 
plaster, or any portion of which does not, on wall, ceiling, or 
floor, feel perfectly dry to the hand, let him, as he values his 
own life and that of his family (or hopes to escape from rheu- 
matism, lung and kidney diseases, and the like) start fires at 
once. Better waste a few tuns of coal than pay five times 
the amount in doctors' bills or a still greater value of the 
money in suffering. Build a big fire in the furnace and in 
every grate.and keep all up night and day; and if the weather 
admits, throw open the windows and doors, but keep out of 
the drafts. The object of the fires is to dry out the walls, 
not so much to warm the rooms for comfort. Then as the 
weather becomes warro.let all go out but the furnace, retain- 
ing that until its use becomes a discomfort. 

We offer these suggestions to persons who have already 
moved into ne tv houses, but of course it is much wiser not 
to enter a dwelling that is not thoroughly seasoned. 
In all cities, blocks of houses are constructed.of the flimsiest 
materials, in incredibly short spaces of time, for spring occu- 
pancy. Many of these have been frozen from top to bottom 
during the recent severe winter ; and instead of the water 
drying out, it has remained in the walls in the condition of 
ice. In an ordinary three-story house.30,000 gallons of water 
are absorbed by the brick and mortar used in the construction ; 
and this immense quantity must all or nearly all be got rid 
of before they are safe as dwellings. 

— ^ «#» ^ 

THE COMING ARCTIC EXPEDITIONS. 

The arctic exploring expedition which has been projected 
by the English government, and which for some time prst 
has been fitting out, will, it is stated, sail from England on 
or about the first of June. Two vessels, the Alert and the 
Discovery, commanded respectively by Captain Nares and 
Commander Markham, have been rebuilt so as to be im- 
mensely strong and fully capable of withstanding the severest 
ice nip. The sides are composed of three thick skins of 
solid oak, each five inches through , and iron girded tiers of 
beams run all around the interior, which is finally lined with 
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a sheathing of plank covered with thick felt. Nothing which 
the most experienced arctic voyagers could suggest has been 
omitted in preparing the vessels for their arduous service, so 
that the failure, of the Polaris and of the other expeditions 
which were despatched in a condition far from that required 
by the exigences of the undertaking, is not likely to be 
repeated. 

The route to be followed is directly to Cape Farewell, the 
most southerly point of Greenland, thence to Cape Shackle- 
ton, in 74 degrees north latitude, and through the ice in 
Melville Bay to the open sea at Smith Sound. The Alert 
will push northward as far as possible, and then go into win- 
ter quarters, preparatory to sending out parties polewards 
in the spring. The Discovery, on the other hand, will not 
proceed beyond Newman's Bay, in 83 degrees north. Here 
she will winter, carry on such scientific observations as are 
possible, and be prepared to open up communications in the 
spring with the Alert, and also with a third ship, which will 
be sent out from England with fresh supplies and to bring 
back the news. 

The total sum appropriated by Parliament for the expedi- 
tion for the first year is $493,100. The anticipated subse- 
quent expenditure per annum is placed at $05,000. From 
these figures it will be seen that the difficulties are to he 
grappled with in earnest, and with every aid which Science 
can suggest and ample appropriations procure. The person- 
nel of the expedition is composed of officers and men who 
have already tasted the discomforts and privations of arctic 
life, and who, besides, will maintain that rigid military dis- 
cipline, the absence of which contributed so greatly to the ill 
success of the unfortunate Hall. 

This makes the thirty-third expedition sent in quest of the 
North Pole since 1848. The first ten were made by British 
sailing men of war ; and the balance included merchant ves- 
sels and steamers, specially chartered from both the United 
States and England. 

A Swedish expedition isalso now being fitted out by a well 
known merchant named Dickson, of Gottenburgh. Professor 
Nordenskjold will accompany it, and the start will be made 
from Tromsoe early in June. The course proposed is by 
the western coast of Nova Zemhla, and thence (from the most 
northerly point) north easterly, to explore this unknown por- 
tion of the polar basin. 



PATENT LITIGATION IN ENGLAND AND THE UNITED 
STATES. 

Under the present law of Great Britain, patents are granted 
to every applicant who chooses to pay the fees, without any 
official examination as to novelty. All the patents are printed, 
and the applicant, or his agent, makes his own examination, 
or none as he prefers. 

Some people hold the theory that this plan of granting 
patents, without official examinations, must be bad, necessa- 
rily leading to many litigations, which would be avoided if 
the government were to examine, before granting the patent. 
But this theory is in practice, fallacious. Mr. W. Lloyd 
Wise.of London, in a recent paper on the subject.shows that 
the total number of common law and chancery cases litigated 
per annum in Great Britain is, in round numbers, 30,000,out 
of which only eight are patent cases. 

In this country, by reason of our system of official exami- 
nations, we have a species of patent litigation totally un- 
known in England. As nearly as we can estimate, there ore 
between ten and fifteen thousand cases annually, that are 
litigated, to a greater or less extent, before our Patent Office 
authorities. To search up answers to litigants, to cut down 
their claims, attend to hearings, write out and record de- 
cisions, and maintain the legal paraphernalia, necessary for 
the adjudication of our twenty thousand applications for pat- 
ents yearly, gives employment to an army of five hundred 
officials, fed and supplied at a cost of about six hundred 
thousand dollars per annum. This represents only the gov- 
ernment side of the litigations. On the opposite side the ap- 
plicant must either appear in person, or employ a solicitor, 
and the aggregate amount of time, labor, and money thus 
spent, is quite large. 

Having passed the ordeal of Patent Office litigation, the 
American patentee is then in the same situation as the Eng- 
lish patentee, who went through no such operation : namely, 
both patentees have the privilege of litigating in the courts, 
where alone the validity of their patents can be finally set- 
tled. 



believed possible, through the respiration of oxygen, to enable 
the investigators to exist in a highly attenuated atmosphere, 
a fact already apparently practically demonstrated by the 
previous ascension of Croce-Spinelli and Sivel to a hight of 
25,000 feet, described in these columns a year ago. 

The balloon Zenith started on its voyage from Paris at 1 
P. M., on April 15. It shot directly upward, reaching the 
hight of 21,000 feet in a very few minutes. At this eleva- 
tion Tissandier says: "My companions were pale ; I felt weak, 
but inhaled a little of the gas, which somewhat revived me. 
We still ascended." In response to Sivel's request.he acqui- 
esces in throwing out ballast, and three of the nine eighty- 
pound bags of sand were emptied. " All at once," he con- 
tinues, " I found myself so feeble that I could not even turn 
my head. I wanted to exclaim ' we are at 8,000 yards,' but 
my tongue seemed paralyzed. " Tissandier then faints — hut 
revives and finds the balloon falling rapidly. Greatly alarmed, 
he arouses Sivel, who has fallen into a stupor.and the latter, 
seizing the respirator, inhales large quantities of oxygen. 
" Shall we go up ?" exclaims Tissandier ; " yes," replies Sivel, 
gaily, " and happy the one of us that returns." Sivel be- 
comes intoxicated with repeated doses of oxygen, and in his 
exhilaration throws over the respirator.besides the ballast and 
a number of the instruments. Again the Zenith soars aloft, 
and Tissandier.as he lapses once more into stupor, reads from 
the barometer an altitude of 29,000 feet. Spinelli and Sivel.he 
states, were still conscious, though apparently incapable of 
any exertion. How high the air ship ascended will be known 
when the test barometers are examined by the French Society. 
When Tissandier awoke.two hours later.the balloon was fall- 
ing at a fearful rate. He hurriedly cut away the grapnel 
and other articles which had escaped Sivel.checking the speed; 
and then, on attempting to rouse his companions, he found 
both stone dead, their blackened faces and blood-suffused 
mouths denoting their struggles against the suffocating at- 
mosphere. 

There is no definite period stated by the survivor at which 
he surmises the death of his comrades took place. Tissan- 
dier was the weakest, physically, of the three,and his loss of 
consciousness at an early period undoubtedly saved his life. 
Glaisherand Coxwell, at Wolverhampton, Eng., in 1862, as- 
cended, according to the calculations of the former.to an alti- 
tude of 37,000 feet; butthis record cannot be regarded as ac- 
curate,inasmuch as it was only by superhuman exertion that 
Coxwell was enabled to open the valve by pulling the line 
in his teeth, and both aeronauts had so far succumbed to the 
cold and rarefied air as to make their observations under such 
conditions not vt-ry reliable. 

It is sad to chronicle that two such men as the deceased 
lost their lives fruitlessly, but we see no other conclusion. 
Their death does not fix the limit of human existence in the 
hights of the atmosphere, and the most that can be gained 
will be the indications of the test barometers.and the know- 
ledge that the aeronauts died before the marking shown was 
made. The fact of a semi delirious state being produced by 
the oxygen materially reduces the practical value of that 
gas as a life supporter in rarefied air, in cases where a person 
requires his wits about him. It certainly was of little use in 
the present instance, as its effects caused Sivel to throw over- 
board the apparatus — probably while deprived of self-control 
— and thus to abandon the only means of safety in the higher 
regions which, by lightening the balloon, it was his object 
to reach. 

Les Mcndes, in commenting on this unfortunate casualty, 
points out that the way of avoiding similar disasters in fu- 
ture is to render the means of respiration completely auto- 
matic. Either the aeronauts should have heen provided 
with dresses similar to those of divers, or, as suggested by 
M. Toselli, the car of the balloon should be a metallic cylin- 
der, perfectly airtight, into which, or into the dresses, a 
small pump, easily worked by hand, should for .:e air un- 
til a constant pressure is obtained, sufficient to maintain life. 



DEADLY BALLOONING. 

The names of Croce-Spinelli and Sivel, two of the most 
daring and successful of French aeronauts, are now to be 
added to the long list of those who have laid down their 
lives in the cause of Science. In company with M. Gaston 
Tissandier, they attempted to ascend to a higher altitude 
than had ever before been reached. At 29,000 feet elevation, 
all three men became unconscious. The balloon soared 
higher and higher and then descended. Tissandier regained 
his senses on reaching respirable air, to find his companions 
dead from suffocation. 

This voyage which has resulted so disastrously was the 
second of two recently projected by the French Society of 
Aerial Navigation. During the first, which was safely ac- 
complished, the balloon was kept afloat for twenty-three 
hours, and a number of interesting observations of natural 
phenomena of the atmosphere were obtained. The aeronauts, 
during the second ascension, were to test the atmosphere 
at the highest possible altitude, make experiments for car- 
bonic acid.conduct spectroscopic observations, and in general 
to obtain scientific data relative to the upper aerial regions 
with greater accuracy than heretofore attained. Thus it was 



THE LAWS OF STOBMS. 

When the United States Signal Service was organized and 
first began to attract attention, it was claimed that any law 
respecting the motion and direction of wind and storms was 
clearly beyond the grasp of the human mind. But now, in 
all large cities and in many country towns, the " probabili- 
ties " and weather maps are eagerly scanned every morning, 
greatly to the advantage of all classes; and seamen closely 
watch the cautionary flags displayed — as occasion requires — 
from the frequent signal stations along our whole coast. 
They have learned the lesson of giving careful heed to these 
monitions. Though the whole work of the Signal Service is 
interesting as a fairy tale, we propose at present to call at- 
tention only to some of the deductions of Professor Loomis 
respecting storm laws. This savant commenced his invest! 
gations in 1872, and has reported his results at three several 
meetings of the National Academy of Sciences. The last 
was at the session of this learned body at Washington, 
which has just adjourned, and a report of whose proceed- 
ings will be found on another page. 

It is now fully accepted that all storms are circular, and 
most of those reported by "Old Probabilities" extend over 
a space hundreds of miles in extent, and often a thousand or 
more. The storms are not only circular but rotary, and ad- 
vance across the country at a rate varying from two or three 
hundred to much more than a thousand miles per day. Their 
average direction is a little north of east, and they seem to 
originate either in the northwestern part of the United States, 
if not in the Pacific Ocean, or in the vicinity of Texas and 
the Gulf of Mexico. Storms are not necessarily accompa- 
nied with rain ; they may be only of wind, like the small 
whirlwinds we often see carrying around sand and leaves, 
yet, at the same time, they progress slowly forward. But 



they are usually accompanied with rain, and the rain extends 
hundreds of miles (500 is the average) to the east of the 
storm center, but a much shorter distance to the west. The 
barometer, whose normal hight is about 30 inches, is usually 
low at the center of these vast, advancing whirlwinds. We 
now proceed to notice the means by which these facts, and 
others to be mentioned, were deduced, and some of their 
suggested causes. 

On the weather map, which the signal service of the Uni- 
ted States army daily distributes, Professor Loomis divided 
the field covered by a storm into four quadrants, and noted 
the observed directions of the wind in each. He did the 
the same on all the weather maps showing a position of the 
storm center suitable for his purpose. By taking a mean of 
all these observations, he found that winds blow in a circu- 
lar direction ; not, however, in the line of the tangent to a 
circle having its center at the eye of the storm, but directf d 
inwards more than 45° from the tangent. Hence the wind's 
direction is more nearly central than tangential. Of corns,- 
the currents, blowing in from all directions towards one 
central point, can escape only when moving upwards at the 
center. This makes a kind of suction at this point, which 
diminishes the weight of atmosphere and consequently low- 
ers the barometer. When swift, rotating, upward currents 
of this kind occur on the ocean, they sometimes produce the 
waterspouts of which we read. The causes which produce 
this inward motion of the air currents must be looked for in 
those distant quarters where the storm originated. They 
maybe due to the collision of moist air with some cold moun- 
tain peak. This would condense the moisture ; the condens- 
ation would produce heat, which would expand and lighten 
the air ; and then the heavier air on all sides would move to. 
wards this central point of diminished pressure. The air, 
heated by contact with the warm earth, takes up a large 
quantity of moisture; and then, on being carried up into 
coller regions, becomes condensed, and precipitates the 
moisture, thus showing us the cause of rain. The real cen- 
ter of a storm is probably one or two miles high at least ; and 
from the average of a month's observations on the velocity 
of wind at the top of Mount Washington, compared with its 
velocity in neighboring places near the level of the sea, the 
Professor calculates that the velocity of wind at 6,000 feet 
high is five and a half times greater than at the sea level. 
The high currents, moving so much more rapidly than the 
base of the storm resting on the earth, would of course carry 
the ascending water-charged air forward. This gives a reason 
for the fact that the rain area is in advance of the storm 
center. 

Professor Loomis also learned, by deductions from his tab- 
ulated data, that the more rapid the storm, the greater was 
the extent of rain area to the east of U ; that the velocity of 
the storm increased more rapidly than the extension of the 
rain area; and that the direction of the storm for 24 hours 
was in general the same as the direction of the major axis of 
the rain oval for the preceding eight hours. The second of 
these facts seems to be a little anomalous, but the first and 
last are as we should expect them to be, because the velocity 
and direction of the most freely moving part of the storm 
should harmonize with the velocity and direction of the east- 
ward upper air current, to which all parts of the storm, in 
the main, owe their motion. If the comparison had been 
made with the direction of the storm paths for the succeed 
ing eight hours instead of twenty-four, the conclusions on 
the last point would probably have been still more satisfac- 
tory. 

But the upper current is not the only cause of the east- 
ward motion of the storm. The condensation which causes 
rain expands, by its heat, the air which rises andcomesdown 
outside of the rain area. Hence we have low barometer iu 
front of the storm center, and the descending air behind 
makes it high there. So the center is not only drifted for- 
ward by the upper air currents from the west, but is pressed 
forward by the fact of a high barometer behind it and a low 
pressure before it. He also determined that the state of the 
barometer at the center, or its rate of fall in front, had little 
or nothing to do with the velocity of the storm's progress , 
but that the rate of rise behind it was directly proportioned 
to the velocity of the storm. 

Again, he finds, by taking the mean of the velocities of 
wind in the four quadrants and comparing it with the storm's 
velocity, that, when the wind in the east quadrant has a 
greater average velocity than in the west, the storm moves 
faster than its mean rate, but slower when the wind's velo- 
city in the west quadrant is the greatest. He explains this 
by supposing the upward movement would be grea est in the 
quadrant which had the greatest velocity of wind : then here 
would be the lowest barometer, and diminished pressure 
would tend to make the center move in this direction. Now 
if the excess of the wind's velocity in the west quadrant were 
sufficient, it might cause a westward instead of an eastward 
movement to the storm center. This movement has occurred 
several times, and caused the storm's path to make a loop up- 
on itself. In one case the storm was made to change its di- 
rection more than 360° in a little over 24 hours. This expla 
nation seems a little defective, for it apparently assumes a 
separate upward movement in each quadrant, whereas it is 
presumable that the rotary centripetal motion of the wind 
on all sides contributes to one grand upward movement in 
the center. Again it would seem that the greater velocitv 
of a west wind would tend, by its superior momentum, to 
veer the central cylinder of ascending air to the east rather 
than to the west. 



For making architectural ornaments in relief, a molding 
composition is formed of chalk, glue, and paper paste. Even 
statues have been made of this material. 
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IMPBOVED CHISEL TOOTH SAW. 

The engraving given herewith represents a new chisel 
tooth saw, in which the teeth are highly tempered bits of 
steel, about one inch and a quarter in length, confined secure-- 
ly in place without wedges. No filing is required to keep the 
teeth in order. Theyaro capable, we are informed, of cutting 
45,000 feet of timber at an expense of not over three cents 
per thousand, and require no expert work to replace or keep 
them in order. 

The mode of removing and inserting the teeth is shown 
on the right of the illustration. E is the wren«h, which is 
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will always be in communication with the passages, D or E, 
corresponding with the end of the stroke at which the pis- 
ton, P P', n.ay be. H is a passage communicating with the 
interior of the main cylinder, and terminating in an annulus 
or ring opening in the middle of the exhaust, C. With the 
parts in the position shown in the engraving, steam is admit- 
ted into the steam chest, N, and will pass through the pas- 
sage, F, and force the piston, P P', from left to right, until 
the part, P, passes the passage, D ; and then the steam will 
pass through D to K, and force the valve piston, A A', from 
right to left, carrying with it the slide valve, B. Before the 



Collodion. 

Thephysical properties of films of collodion (such asoneob- 
tains after pouring collodion on clean glass and letting it 
dry) having been recently studied by M. Uripon {Compter Ren- 
dua). The separated membrane reflects light like glass, 
and polarizes it both by reflection and by transmission. The 
index of refraction is 15 108, a little less than that of crown 
glass; and with a thickness of OC039 inch, the membrane 
allows the passage of a considerable proportion of radiant 
heat ; but it is less diathermanous the lower the temperature 
of the source. One may make polarizing piles of collodion 




applied to the shank and turned forward sufficiently to re- 
lieve the jaw, C, which will open and allow the tooth to 
come out. In the act of turning in, the projection on the 
inner edge of the jaw, B, closes into the depression in the 
front of the tooth, holding the latter thus firmly. 

The first trial of this saw took place during the competi- 
tive tests conducted during the Cincinnati Exposit on of last 
fall. The diameter of the tool was 56 inches ; teeth, 36 ; gages 

5 eye, 7 teeth, and 2 kerf. An oak log, 16x16, was to be di- 
vided into 12 boards, and a poplar log, 20x20, into 16 boards. 
The following is the record of the 

saw : For oak — revolutions, 602 ; 
feed, 2£ : time, lm. 58s. ; number 
of perfect boards, 12 ; horse pow- 
er indicated, 98 82; sq'iare feet of 
lumber per minute, 90 ; percentage 
of power used. 720. For poplar — 
revolutions, 605; feed, 3$; time, 
2m. 45s. ; perfect boards, 8 ; im- 
perfect, 8; horse power, 114 '73; 
square feet of lumber per minute, 
lOO'l ; percentage of power used, 
0689. 

From the table showing the per- 
formances of this and other saws, 
which will be found in anoth er 
col umn, the chisel tooth appears to 
be the only one which cuts a whole 
log into perfect boards. The tool 
was patented May 19, 1874, and is 
manufactured by Messrs. R. Hoe 

6 Co, 504 Grand street, of this 
city, who may be addressed for 
further particulars. 

ENGINE VALVE MOTION. 

Our engraving represents an im- 
proved method of operating the 
slide valves of reciprocating en- 
gines, the construction of which 
will be clearly understood from 
the annexed engravings. 

Fig. 1 is a longitudinal vertical 
section of Fig. 2, taken on the line 
x x. Fig. 2 is a plan view of the 
main cylinder with the valve chest 
removed, showing the steam pas- 
sages and valve ports of the en- 
gine. 

M is the cylinder, having steam 
passages, F and G, exhaust pas- 
sage, C, and valve, B, as in ordi- 

nary engines. N is the steam chest, which is accurately bored 
out, having two pistons, A and A', accurately fitted to the 
same. W and are two collars on the rod which connects 
the two pistons, A A', which form a joke for the slide valve, 
B. D is a passage which communicates with the interior of 
the main cylinder. At the right hand this passage commu- 
nicates with the small cylinder at K. F is a passage com- 
municating with the main cylinder and with the left hand 
end of the small cylinder at L. I is one of a number of 
grooves cut in the main piston between the parts marked P 
P'. The number of these grooves is such that one or more 



HOE'S CHISEL TOOTH SAW. 

piston, A A', moves from right to left, the left hand end of 
the small cylinder, at L, is full of steam, which has a ten- 
dency to resist the movement of the piston in that direction. 
The escape of this steam is through the passage, L E, and 
groove, I, in the main piston, to passage, H. The slide valve, 
B, will open the passage, G, communicating with the steam 
cliest, and also open the passage, F, with the exhaust, C. 
The passage, H, terminates in an annulus in the center of 
the exhaust, C, as before stated. Now, the high tension of 
the exhaust steam will induce a draft or current through H, 

Fig. 1. 



(serving for either heat or light). They are much more trans 
parent than the piles of mica which are usually employed 
in study of heat ; and, if more fragile, are easily renewed. 
■ H i 1 
Enlarging of Pboto Negatives. 
Among the various methods of enlarging, either suggested 
or carried into practical operation, that explained by Mr. V. 
Blanchard, at a recent meeting of the London Photographic 
Society, U received with much favor. 

For a small negative an enlarged transparency on glass is 
obtained by the collodion process 
in the usual manner. The en- 
larged transparency is to be fully 
exposed, so as to possess every bit 
of detail existing in the small ne- 
gative ; and it must be a strong 
one, to permit its being used as a 
cliche in the printing frame. If 
there be any spots or defects, the 
pencil or brush may be used freely 
in removing them. 

Here, then, we have obtained an 
enlarged, intense transparency. 
The next step is to place this in the 
printing frame in contact with a 
sheet of ordinary sensitized paper, 
either plain or albumenized. A 
paper very slightly albumenized is 
found to give the most pleasing 
results. When this is exposed to 
the light, the image printed upon 
the paper is not a positive but a 
negative, owing to a transparency 
being used as the cliche". 

The printing must be carried 
very deep ; this is of importance 
both as serving to secure all the de 
tail, and also because of the lower- 
ing of the image by the subsequent 
operations. Fixing in hyposulphite 
of soda follows, the toning being 
omitted for obvious reasons. 

The paper negative, which is the 
result of these operations, possess- 
es a fine red color, which is very 
non-actinic and favorable to the 
production of bold, vigorous prints. 
But as paper is dense and stops 
much light, it is desirable, if not 
necessary, to impart to it some de- 
gree of translucence, for which 
which will assist the exhausting of the steam from either | purpose the negative is laid upon a hot plate or other sur 

face, and is rubbed with white wax, which melts, fills up the 
pores of, and renders translucent, the negative thus treated 
the superfluous wax being removed by blotting p»per. 

A negative prepared in this manner is now ready to be used 
in the printing frame for the production of positive proofs . 
and from the fact that this new negative is upon paper, the 
opportunity is afforded to those so inrlined to touch or work 
it up in a much easier way than could be effected upon a 
glass negative. Proots printed from a paper negative of this 
kind possess the qualities characteristic of the fine calotypes. 




ENGINE VALVE MOTION. 



end of the pistons, A A'. When this is effected the parts 
will be in a position to move from right to left in a similar 
manner. 

Patented November 17, 1874, through the Scientific Ame- 
rican Patent Agency, to James Brandon and Albert W. Tran- 
kle, New York city. 



Amateurs or others who use hand lathes will find that the 
chattering of the hand tool may b e stopped by placing a 
piece of leather between the tool and the rest. 
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IMPEOVED ATTACHMENT FOB INJECTOES. 
Injectors of almost any fo«n are liable to uncertainty of 
actioD, after becomiog heated; as, for example, when, after 
a stoppage, steam is let on to start the apparatus before it 
has cooled. There are other conditions, the inventor of the 
device below states, under which an injector is also likely to 
fail, and thus to imperil the boiler; but all such difficulties, 
he considers, are effectually avoided by the novel attach- 
ment represented in the illustration. 

The apparatus is to be attached in the discharge pipe and 
between the nozzle of any injector and the boiler, and 
it consists of a lateral tube, A, introduced between the 
nozzle and a check valve, B, to the pipe which leads to 
the boiler. In the tube, A, sectional view, Fig. 1, is placed 
a valve, C, the stem of which passes through guides, and 
which is held open by a spiral spring when 
the steam is shut off, and the pressure thus 
removed. On the admission of steam, and 
as soon as the pressure of the same be- 
comes greater than the power of the spring, 
the valve, C, closes. The steam, being thus 
prevented from escaping, opens the check 
valve, B, and passes into the boiler. The 
object of the check valve, placed between 
the overflow and boiler, is to shut off the 
boiler pressure from the overflow. If de- 
sired, the spring on valve, C, can be dis- 
pensed with and the same worked by hand. 
A perspective view of the device is re- 
presented in Fig. 2. It requires no skill 
for its operation, as it is entirely auto- 
matic. With any injector, we are in- 
formed, it will lift hot water or feed under 
pressure. It is also claimed to obviate 
entirely the use of the pump. The sim- 
plicity of the invention is obvious, and its 
practical efficiency, it is stated, has been 
thoroughly proven by experience. It is 
now in successful use at the works of the 
Lehigh Zinc Company, Bethlehem, Pa., 
the Bethlehem Iron Works, Coleraine 
IronWorks, Redington, Pa., and in various 
other localities. 

Patented through the Scientific American Patent Agency, 
February 9, 1875. For further particulars address the in- 
ventor, Mr. David Lees, or S. C. Stewart, Tyrone Forges, 
Blair county, Pa. 

xii ■ 

STEWABT'S IMPEOVED STOVE DAMPEB. 

From tlie engraving of the device herewith presented, it 

will be observed that the means used for closing more or 

less the interior of the pipe consists in double plates, instead 

of the single plate commonly employed. The double in- 



zincs can be amalgamated. The liquid should be prepared 
in this manner : — Dissolve in warm water 200 grains of mer- 
cury in 1,000 grains of aqua regia (nitric acid one part, hy- 
drochloric acid three parts). When the mercury is dis- 
solved, add 1000 grains of hydrochloric acid. 



battery will rapidly come Into use 
ture demonstration. 



for the purposes of leo- 



Ttae Galvanic Battery. 

In regard to the economical application of electricity, no 
subject is so important as the relative merits of different 
forms of batteries. For illuminating purposes and lecture 
demonstration, we have hitherto had to rely upon the Bunsen 
or Grove battery. But, during the siege of Paris, a form of 
bichromate of potash battery, known as the Chutaux bat- 
tery, was frequently employed to yield the electric light 
used on the ramparts Count Moncel gives a full account of 





LEES' ATTACHMENT TO INJECTORS 

different forms of the Chutaux battery, and furnishes some 
interesting data for the comparison of the Chutaux and 
Bunsen battery when giving the electric light. The follow- 
ing results were obtained from the two batteries, each being 
composed of 48 cells, and each working for two hours: 



Light equal to 
AtbeKiunlug. End 



Bunsen's Battery. 

Mean. Surface of zinc employed. 



109 66 87-5 
Carcel lamps. 


318-61 square inches. 


Chutaux 


Battery. 


Light equal to 
At beginning. End. Mean. 


Surface of zinc employed 


332 63 97-0 


92 88 square inches. 



Carcel lamps. 
In working each of these batteries, for half an hour successively, 
the following results were found : 

Bunsen. Chutaux. 

Light equal to 



The Lightning Rod Man. 

He drove his team close up to the fence, got down, and 
rapped at the door. The widow Gilkens opened it, when he 
said: " Mrs. Gilkens, I am cognizant of the circumstances 
by which you are at present surrounded, left as you are to 
trudge d Jwn the journey of life through a cold and heartless 
world— to longer sustained and encouraged by the noble one 
to whom you gave the treasures of your heart's affection, 
and b 3 wed down by the manifold cares and responsibilities 
incidental to the rearing of eight small children on forty 
acres of sub-carboniferous limestone land ; yet, Mrs. Gil- 
kens, you are aware that the season is now approaching when 
dark, dismal, dangerous clouds at frequent 
intervals, span the canopy of heaven ; and 
when zigzag streaks of electricity dart pro- 
miscuously hither and thither, rendering this 
habitation unsaf j for yourself and those dear 
little ones; hence, therefore, let me sell you 
a cipper wire, silver tipped, and highly mag 
netic lightning rod." 

The woman staggered back a few paces and 
yelled: "Narcis! unfasten oldCronch!" In 
another instant a savage bulldog came dart- 
ing round the corner of the house with bris- 
tles up, thirsting for gore. The dog Lad al- 
ready mangled a machine agent and a patent 
soap man, and was held in great esteem by 
the better class of citizens ior his courage 
and service ; but when his eye met the hard, 
penetrating gaze of Mr. Parsons, his chops 
fell, and he slinked off and hid in the currant 
bushes. Then the man said: " My dear lady, 
you seem to be a little excited. Now, if you 
will allow me to explain the probably inesti. 
mable — " 

"Dernye, I know what will start ye," 
said Mrs. Gilkens, as she reached under some 
bed clothing, and brought forth a horse pis- 
tol ; but owing to the shattered condition of 
her nerves, her aim was unsteady, and the charge of buck, 
shot missed save where a few scattered ones struck his cheek 
and glanced off. A hard metallic smile spread over his coun- 
tenance, as he leaned his shoulders against the door frame, 
and again commenced: "My dear madam, such spasmodic 
manifestations of your disinclination to make a judicious in- 
vestment of a lew paltry dollars—" 

Hi — eo!" shrieked the widow, and collapsed into a kind 
of jerking swoon, and before she had recovered a highly 
magnetic lightning rod decorated her humble domicile, and 
Parsons had the blank note filled out already for her signa 
ture.— Madison (Ind.) Courier. 

■ ' T f ' T 

IMPEOVED TTJEPENTINE TOOL. 
In gathering turpentine, it is necessary to have a tool for 

scraping the tree down- 



1st period of half an hour 109 Carcel lamps. 

2nd period of half an hour. . . . ] Beginnta* 134 lamps. 



3rd period of half an hour . 
4th period of half an hour. 



Beginning 106 
End 97 

End 66 



132 lamps. 
128 " 
100 " 

80 " 

51 " 

63 " 



elines thus formed, it is claimed, oppose the draft with less 
abruptness than the single plate damper, and besides may 
be more tightly closed than the latter. 

The two plates, A, are pivoted separately, and are ar- 
ranged so that they meet and close in the middle for shut- 
ting the damper. The pivots are geared together outside 
the pipe by segmental wheels, B, so that both are worked 
simultaneously by the same handle. When partially open, 



the plates incline upward toward the middle opening in a 

way which facilitates the draft, by directing it to the center grains; sulphuric acid, 200 grains. 



According to these figures, the bichromate of potash bat- 
tery flags much quicker than the nitric acid battery, a fact 
which evidently depends on the polarisation of its plates, to 
which it is always liable. It is, however, more economical. 

One rather important advantage of these batteries is that 
they can be kept in a closed place without giving out any 
odor or unhealthy emanation ; besides this, the liquid evap. 
orates slowly. The author had also been able to verify the 
statement that, after a battery had been charged for more 
than a year, and then left alone, it had hardly lost anything 
of its power. The relative consumption of zinc and acid, 
and the comparative cost of working of the whole battery, 
are not given ; but so far as the foregoing data are concerned, 
the Chutaux evidently promises extremely well. So says 
the Telegraphic Journal. For lecture purposes, an electric 
light is rarely wanted for more than half an hour, the great 
desideratum being a rapid means of charging and dischar- 
ging the battery. In this respect nothing could be better 
than the Chutaux ; being a single fluid battery, the plates 
can be raised and lowered easily and rapidly. One of the 
characteristics of this bichromate battery is the constant 
percolation of fresh solution through the battery ; by this 
means a good deal of the bad effect of polarisation is got 
rid of. Here is the composition of the solution for his bat 
teries, recommended by M. t.'hutaux: Water, 1,500 grains; 
bichromate of potash, 100 grains ; bisulphate of mercury, 50 

The electromotive force 



the 
wards, and one for pushing 
upwards. Mr. Walter Wat- 
son, of Fayetteville, N. C., 
has recently patented, 
through the Scientific 
American Patent Agency, 
an implement which com- 
bines the two appliances, 
as shown in the engraving. 
The shank, A, is to be in- 
serted into a handle of any 
convenient length. B is 
the scraper, the edge, C. 
of which § is sharp. The 
arms, D D, are made so 
strong that the pressure on 
the edge, C, may not defltct 
them from the horizontal 
position. The blade, F, 
has a sharp edge at G, and 
is attachtd to the shank, A, 
by the enlargement, F. By 
using one or the other of 
tliese blades, any globules of resinous matter which exude 
from the bark of the tree can readily be detached. 




of the pipe. 

Patented April 6, 1875, through the Scientific American 
Patent Agency, to Dr. Jacob Stewart, of Moline, Rock Island 
county, 111., who may be addressed for further particulars. 



Amalgamation, of Battery Zincs. 

The simplest and quickest method is that of M. Berjot (a 
chemist at Caen), which consists in immersing the zinc in a 
liquid composed of nitrate of mercury and hydrochloric 
acid. A few momenta is sufficient for the complete amalga- 
mation of the zinc, however soiled its surface may be. With 
ft quart of this liquid, which posts less than 50 cents, 150 



of such a cell is at first more than twice that of a Daniell 
cell, but in duration it cannot, of course, be favorably com- 
pared 

The cost of working the Chutaux, Count du Moncel finds 
to be about 35 cents, which he states is less than that of a 
Daniell cell, the advantage being that in the Chutaux an 
electromotive force of nearly double is obtained, and an in- 
ternal resistance less than half that of the Daniell, besides 
other obvious advantages noticeable in the working of the 
two forms. A. battery of 24 Chutaux cells, according to our 
author, can furnish a rarely brilliant electric light at a cost 
. of about 15 cents per hour, If this be the case, the Chutaux 



Steam Transportation on the Canals. 

As soon as the Erie canal opens, the Baxter Steam Canal 
Boat Company will resume operations with twelve boats, 
each having a carrying capacity of about 225 tuns. Contracts 
have been made for the construction of six additional boats, 
which are expected to be ready for use in July. When these 
boats are built, it is the purpose of the Company to send one 
from this city daily. It is believed that fifteen days will be 
the average time consumed by each boat in makiDg the trip 
from New York to Buffalo and return, not including the time 
occupied in loading. Improvements have been made in con- 
struction by which space is gained fore and aft, but no at- 
tempt has been made to secure greater speed. As the canal 
is occupied by boats drawn by horses, the steamers must run 
carefully to avoid collisions. 

■ m m 1 1 1 

The following method is used in Germany for the pre- 
servation of wood : Mix 40 parts chalk,50 resin, 4 linseed oil, 
melting them together in an iron pot ; then add one part of 
native oxide ef copper and afterward 1 part of sulphuric acid. 
Apply with a brush. When dry, this varnish is as hard as 
Stone. 
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The Cincinnati Circular Saw Test. 

During the Industrial Exposition held in Cincinnati last 
fall, a competitive trial between the circular saws of nine 
well known makers took place. The contest was briefly al- 
luded to by us at the time : and since its occurrence, we have 
noted the fact that the prize offered, namely $100 in gold, 
was carried off by the solid-toothed saw made by Messrs. 
Emerson, Ford & Co. , of Beaver Falls, Pa. The results ob- 
tained, owing to the thorough manner in which tho competi- 
tion was conducted, were very complete. We find them in 
tabulated form in tho official report of the jurors, and repro- 
duce them belovv, not doubting but what they will be of 
much interest to woodworkers generally 

The saws were of a uniform diameter of 56 inches, and 
each was required to cut a poplar log, 20 X 20 inches, and an 
oak log, 1G X 10 inches, and to make from each timber, re- 
spectively, 10 and 12 boards; or in other words, to saw 
through 300 and 176 square feet of lumber. 

It will be observed from the annexed table that the com- 
petition was exceedingly close, and that the winning saw 
was narrowly pressed by the Hoe planer tooth tool. Com- 
paring the times, the Hoe was but one second behind on tie 
poplar log, and fifteen seconds on the oak log; but on the 
other hand, the Emerson had the advantage of slightly more 
revolutions, and in one case a faster feed. The Hoe further- 
more produced twelve perfect oak boards, and in this respect 
stands ahead of any saw on the list. Taking results through, 
however, the award of the prize to the Emerson was a just 
one, but substantially the distinction between it and the Hoe 
saw is so small as to amount to nothing in practical use. 
There is no doubt but that both saws are exceptionally good 
tools ; perhaps we may say each is the best of its class, the 
Emerson of the solid-toothed, the Hoe of the planer-toothed 
implements. At all events, both did admirably well ; and 
for this reason, both are entitled to the best consideration of 
the public. 

The following is the table above alluded to • 



not four floods a day, as your correspondent supposed, but 
merely a diminution of the lunar tide. When the sun and 
moon form an angle of 45°, or 135°, or any other oblique 
angle, the solar wave is on one side of the lunar wave, caus- 
ing, as it were, an inclination of the resulting wave, which 
maybe in advance or in rear of the lunar wave, according to 
the relative position of sun and moon. The period of the 




high tide is, therefore, subject to slight variations; but the 
mean duration coincides mathematically with the mean ap- 
parent motion of the moon. 

The bight of the wave is in proportion to the depth of the 
sea, or to the quantity of water exposed to the tidal in- 
fluences. 

The velocity of a wave must not be confounded with the 
velocity of the transmitter of the wave. The bight of the 
tidal wave is so small in comparison to its length that the mo- 
tion of the transmitter is next to nothing, comparatively 
speaking, and it can therefore not do much harm in dashing 
upon the shore. For the same reason, we have no means of 
observing the wave on the high seas. 

The tidal influence tends to draw the tidal wave round the 
earth at a rate of about one thousand miles an hour, while 
the natural velocity of waves (depending on the depth of the 
sea) is considerably less. The effect will be similar to that 
of ringing a bell by pulling at intervals which are not in 
harmony with the period of oscillation of the bell. Such a 



CONTESTANTS IN THE TRIAL OP SAWS 

AT THE CINCINNATI EXPOSITION, 

1874. 



2. E. Andrews 

2. E. Andrews 

1. llog.in & Sovvdeii 

3. I. W. Baldridge & Co 

3. I. W. Baldridge & Co 

4. American Saw Co 

4. American Saw Co 

5. Emerson, Ford & Co 

5. Emerson, Ford & Co 

fi. W'oodbrid^c & McParlin 

6. Woodbridge & McParlin 

5. Emerson Planer Tooth 

5. Emerson Planer Tooth 

7. K, Hoe & Co., Solid Tooth. 
7. li. Hoe & Co., Chisel Tooth 

7. K. Hoc & Co., Chisel Tooth 

8. James Ohlen 

8. James Ohlcn 

9. Curtis & Co 

. 9. Curtis & Co 
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The Cause of the Tides. 

To the Editor of the Scientific American: 

On page 273 of your current volume, Professor S. H. 
Trowbridge inquires into the cause of tides. I will try to 
disperse his doubts in as few words as the subject will ad- 
mit of. 

It is beyond doubt that tides are caused principally by the 
action of the moon, as their periods keep pace with the ap- 
parent motion of the moon, and have done so for centuries. 
We know that 'he earth and moon are attracted by each 
other ; and on the other hand, we know that these two bodies 
are not approaching. There must, therefore, evidently exist 
another force which balances the attraction. It is generally 
said that the moon rotates round the earth once a month, but 
in reality both moon and earth rotate round their mutual 
center of gravity. By this peculiar rotation, a force akin to 
centrifugal force is produced, which prevents the approach- 
ing of the two bodies. Now we see that there are two forces 
acting between earth and moon, which are in perfect equili- 
brium in the centers of either of the two bodies. But the 
attractive force is greater in those parts of the earth that are 
nearer the moon, and causes an upheaval of water on that 
side. On the opposite side of the earth the contrary is the 
case, namely, the at fraction towards the moon is less than in 
the center of the earth, and that force, which keeps moon 
and earth apart, gets the overhand and causes an upheaval 
of water on that side also. The tidal wave produced by the 
moon must, therefore, be necessarily a double ono. The 
wave caused by the sun is double for the same reason. On 
the side of the earth nearest the sun the attraction is greater, 
and on the opposite side the centrifugal force, caused by the 
orbital motion of the earth, is gaining on the diminished at- 
traction. 

A tidal wave caused by the mojn alone would have the 
shape shown by dotted line in Fig. 1 (greatly exaggerated in 
dimension, of course). If now the sun and moon form a 
straight line with the earth, no matter whether on the same 
or on opposite sides, the solar wave will be produced in addi- 
tion to the lunar wave ; and the real tide is shown in the di- 
agram, where the additional solar tide is cross-lined. We see 
that spring tides are produced in both cases. When, how- 
ever, sun and moon are in quadrature, the solar flood will be 
on the lunar ebb, and the solar ebb on the lunar flood, as in- 
dicated in Fig. 2. A glance will show that the results are 



motion will be very irregular, and will be nearly nil at timos. 
The original tidal wave, transmitted with the greater velo- 
city, will interfere with the naturally transmitted tidal 
waves from other portions of the same sea ; and as this in- 
terference is of a purely local character, it will be easily un- 
derstood how it happens that, on some shores, the tidal 
wave does not exceed 2 or 3 feet, while on others, where the 
interfering waves meet each other, the tide may rise even 
to a hight of 30 or 40 feet. 

The water of the English Channel is very shallow, and 
therefore the original tidal wave is very small. However, 
the reaction of the tide of the deeper Atlantic produces a 
wave in the channel which progresses towards the east 
and reaches the North German coast more than 12 hours af- 
ter its origination. This and other similar facts are not in 
the least in opposition to the present theory, which the most 
careful criticism only confirms. Hugo BlLGRAsi. 

Philadelphia, Pa. 



acid. It is of great value in certain forms of venereal dis- 
eases, which, according to the_ last developments, are of par- 
asitical nature. 

The first specimens of salicylic acid ever brought to Amer- 
ica were brought here by me in June last, and given to Pro- 
fessor N. R. Smith of this city, and to tho Academy of Med- 
icine in Ohio, who adopted it (on trial) into their hospital : 
they afterwards published my investigations and their ro- 
port, edited by Professor Orr, in The Clinic of November 7, 
1874. 

The first article ever written upon the use of salicylic acid 
as a disinfectant was written by myself in Leipsic in May, 
1874 (cholera Asiatica, published under the auspices of the 
Medical Board, afterwards translated into English for the 
Baltimore Gazette of July 10, 1874). 

My object in thus particularizing is to present my claim to 
having introduced salicylic acid into this country. I hope 
you will do me the justice to insert this. 

Geo. Halsted Boyland, M.A., M.D. 

Maryland Academy of Sciences. 
1 i n 1 
American Steel Manufacture. 

To the Editor of the Scientific American: 

We notice in your paper of May 8, 1875, an article entitled 
" The Recent Remarkable Progress in the Steel Industry," 
which, we think, does us an injustice, unintentional, no 
doubt ; but at the same time, we think you ought to correct 
the same. You say "the Port Henry product yields seventy 
per cent in the furnace, and the deposit is seeming inex- 
haustable. The ore, however, is not capable of being smelted 
into steel." 

The remark is correct as applied to our Old Bed ore ; but 
the person furnishing you with information overlooks en- 
tirely our New Bed ore, which is used for Bessemer steel 
purposes. The whole supply, nearly, for the last four years, 
has been used by Messrs. Witherbees and Fletchers, in 
their blast furnace, for making pig iron, all or nearly all of 
which was sold to Messrs John A. Oris wold & Co., of Troy, for 
making Bessemer steel. Witherbees & Fletchers shipped 
them about 3,000 tuns of the same in this present winter and 
spring. The Cedar Port Iron Company of this place have a 
new blast furnace nearly ready to blow in; and they expect 
to use this same ore for making iron for Bessemer purposes. 
Witherbees, Sherman & Co. 

Port Henry, N. Y. 

To the Editor of the Scientific American: 

In an article in your issue of May 8, you speak of the 
Crown Point ore "from which steel can be at once produced, 
without admixture of other ores." By this the reader will 
understand that the pig iron from the Crown Point ore is of 
a quality that, by itself, will make first quality Bessemer 
steel. 

We believe that you will, by inquiry, find that this is not 
correct ; and while the Crown Point iron can be and is used 
for Bessemer steel, it is with a mixture of other irons which 
are lower in phosphorus and sulphur. The furnace at Crown 
Point is allowed a maximum limit, in its pig iron, of 0'35 
per cent of phosphorus, and '23 per cent of sulphur, pro- 
portions which are not admissible in Bessemer steel irons 
without an admixture of other irons which will bring down 
the average of phosphorus and sulphur. 

Cleveland, Ohio. H. B. TUTTLE. 



SCIENTIFIC AND PEACTICAL INFORMATION. 



Salicylic Acid. 

To the Editor of the Scientific American : 

Your ' very well written and explicit account of salicylic 
acid, appearing in a recent number of the Scientific Amer- 
ican, leaves but little to be said upon that subject. How 
ever, the statement that salicylic acid has not yet been exper- 
imented with in contagious maladies will admit of modifi- 
cation. Almost the first experiments ever made with this 
acid were made by myself, in Leipsic, at the time of its dis- 
covery by the learned Kolbe, who requested me to make such 
experiments and report them to him. They are briefly as 
follows (see Ihe Lancet, London, November 28, 1874): 
Taking two vessels, a portion of the defections of a patient 
suffering with violent intestinal catarrh (there being no chol- 
era then) was left in each; into the one was thrown two 
drachms salicylic acid, into the other nothing. A microsco- 
pical examination afterwards revealed parasites (leptothrix 
and infusoria) in the second, while the first remained entirely 
free from organic matter. Salicylic acid also eradicates the 
urate of ammonia from urine. It is, in the crude state, a 
salmon-colored glistening powder, and it is used in this form 
to disinfect vaults and cesspools. 

It has been urged against this acid that it is not so easily 
soluble as carbolic acid ; but the trifling delay may be over- 
come by the addition of one part of the phosphate of soda, 
which makes the solution perfect at once, and does not in 
any manner affect its disinfecting agency. When thrown in 
spray from the atomizer, it does not evaporate like carbolic 



THE AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF 
SCIENCE. 

Mr. F. W. Clarke, of Cincinnati, Ohio, was appointed, at 
the last meeting of the above named society, to make an 
effort to obtain a full attendance of chemists.manufacturers, 
and others interested in the progress of chemical science, a 
subsection of the Association being especially and perma- 
nently devoted to that science and its branches. He asks us 
to state that the next meeting will be held at Detroit, Mich., 
commencing on August 11. 

RECENT ASTRONOMICAL DISCOVERIES. 

The first calculations based on the data obtained by the 
transit of Venus observations have been announced by Piri- 
seux. The solar parallax determined is 8 879 seconds, data 
noted by the French observing party at Pekin being used. 

A telegram from the English eclipse expedition at Bangkok, 
Siam, announces success in photographing the spectrum of 
the chromosphere, during the recent solar eclipse. Eight 
good pictures of the corona were taken. 

The discovery of another small planet, No. 144, has been 
made by Perrotin of Marseilles. 

FAULTS OF CONSTRUCTION IN BATTERY CONTACTS. 

Emile Girouard points out that one great obstacle in the way 
of our obtaining cheap electricity lies in the defect of the con- 
tacts. The rivets which connect the zinc to the carbon are 
often ill made ; and after having been in use for some time, 
they are corroded all round, and the oxidation prevents tho 
contact from being perfect. The current, consequently, is 
unable to pass, unless the tension is considerable enough to 
overcome the bad conductivity of the oxides. The author 
proposes to obviate these defects by having all connections,, 
etc., made of platinum. 



O. E. W. says : " The Scientific American is now in its. 
thirtieth year ; and during the entire time, I have scarcely 
missed reading a dozen numbers of it. All that you claim 
for it and much more is true ; it cannot be excelled, and no 
other paper of its kind equals it. I want to thank you now 
for the thousand useful things that I have gathered from it, 
and I hope that ita.pag_es.may never be less.." 
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FBACTICAL MECHANISM. 



BY JOSHCA ROSE. 



Ndmbkb XXIII. 



ROUGHING OUT. 

Our work, being countersunk, is now ready to he turned 
down to nearly the required size all over, before any oae 
part is made to the finished size. The reasons for doing this 
are as follows : Upon the outside skin of all metal work, a 
tension is produced. In wrought iron and other forged work, 
this is caused by the working of the metal by the blacksmith, 
or, to a lesser degree, by the rolling mill, if the metal has 
been rolled. In iron, brass, or other castings, it is produced 
by unequal cooling after the metal has been cast, especially 
if the casting has been allowed to cool rapidly, as, for in- 
stance, when the casting has been taken from the mold, as is 
commonly the case, while at a red heat. The effect of blows 
delivered upon forged work by the blacksmith's tools, is not 
only greater upon the exterior than upon the interior of the 
metal but is greatest upon that part of the forging which 
receives the most working, and upon that part which is at 
the lowest Temperature during the finishing process : because 
the blows delivered during the finishing process are lighter 
than those during the earlier stages of the forging, and 
hence their effects do no; penetrate so deeply into the body 
of the metal. Then again, on that part of the metal which is 
coolest, the effects of the light hammering do not penetrate 
so deeply ; and from these combined causes, the tension is 
not equally distributed over the whole surface of the for- 
ging, and hence its removal, by cutting away the outer sur- 
face of any one part, and thus releasing the tension of that 
part, alters the form of the whole body, which does not, 
therefore, assume its normal shape until the outer skin of its 
whole surface has been removed. While the metal is at 
about an even heat all over, and is above a red heat, the 
effect of working the metal by forging it is simply to im- 
prove its texture, to close the grain, and thus to better its 
quality, especially toward and at its outer surface ; but as the 
tension commences, while and after the metal loses its red- 
ness, it is an excellent plan, after forging anything of irreg- 
ular shape, to heat it all over to a low red heat, and to then 
lightly file its surface so as to remove any protruding scale ; 
then allow it to cool of itself, without any forging being 
performed upon it at that heat. This process will nearly, if 
not entirely, remove the tension created by the forging. 

The tension upon the outer skin of castings is greatest 
upon that side or face which has the greatest area in propor- 
tion to its length and breadth, providing that the conditions 
under which its cooling takes place are practically equal at 
all parts, or, on the other hand, is greatest upon the part 
which cools the most rapidly, and is in all cases greater upon 
iron castings than upoD forgings. It is so great in the for- 
mer as to form the most important of all considerations in 
determining the order of procedure in getting up cast iron 
work, especially if it be slight in body in proportion to its 
dimensions, or of irregular shape. But even in massive 
bodies its effects are great, as may be instanced in the casting 
of cannon. A few years ago, when the cooling of castings 
received less attention than it does at present, it was found 
that a cast iron cannon made of more than a certain thickness 
gained nothing in strength by reason of the inorease of thick- 
ness, because the contraction of the metal, from cooling un- 
equally, caused it to fracture; and it was not until the intro- 
duction of the Rodman method of compensating by artificial 
means for the tendency to cool more rapidly in one part than 
another (by assisting the cooling of the one part and by re- 
tarding the cooling of the other) that cast iron cannon of a 
larger size than those known as sixty-nine pounders were 
possible of manufacture. In ordinary workshop practice, 
the effect of tension upon castings is most experienced in 
piston rings and slide valves. As to piston rings, the matter 
has been fully treated upon in a former chapter ; and we will 
now treat of its effect upon slide valves, and clearly demon- 
strate the practical importance of the subject. 

FACING SLIDE VALVES AND SEATS. 

There are two methods employed by which to bed slide 
valves to their seats : one is to surface the flat face and the 
edges of the valve in a planer, and then to scrape up the flat 
face to fit the cylinder face, which has first been scraped up 
to a surface plate; and the other is to leave the planer tool 
marks upon the valve seat or cylinder face, and then to sur- 
face the valve face in a planer, holding it in such a position 
that the planer tool marks upon the valve face will cross 
those on the cylinder face when the valve is placed in posi- 
tion, and to put it in without any further surfacing than that 
performed by the planer. It is admitted that the valve will 
move more easily, and the surfaces will be in a better condi- 
tion to wear smoothly, when the surfaces are trued and 
scraped than when the tool marks are left upon them ; but 
if, after the engine has run for a day, the valves are taken 
out and examined, it is very often found that the scraped 
surface of the valve is no longer true and does not fit to its 
seat, and that, although the surface of the planed valve is 
not true, it fits more closely to its seat than does the valve 
which has been scraped. The omission of the scraping is 
only justified upon the plea that the valve in that case beds 
more readily to its seat. The explanation of this anomaly is 
that, when the valve becomes heated, the tension upon its 
back area beeomes partially relieved ; hence the shape of the 
whole valve alters; and it retains this alteration of shape 
when cold, and at all times when subject to a temperature 
less than that of the steam or other medium through which 
it was heated. If, however, it is subjected to a higher tem- 
perature, the alteration of its form will, in nearly all cases, 
ake place to a greater degree, The direction in which this 



warping occurs depends upon the inequality of the thickness 
of the valve in its various parts (it being always thicker in 
one part than in another), and upon the evenness with which 
it was allowed to cool after being cast. 

A valve whose face is scraped up very true will show any 
alteration of form much more plainly than one which has 
been merely surfaced with a planer ; and the amount of sur- 
face in contact with the seat being proportionately large, it 
does not wear away so readily. Then, on the other hand, 
the valve and seat, whose surfaces have been only planed, 
bear or fit together merely upon the tops of the planer marks, 
and the consequence is that, when under steam, the whole 
pressure of the steam upon the bacK of the valve is sustained 
by a comparatively very small area of metal, which, there 
fore, abrades and wears quickly away, and thus permits the 
valve to bed itself, despite the alteration in the shape of the 
valve. To remedy this defect, the valve (or other casting) 
should, after it has been planed, be heated to the tempera- 
ture at which it will be heated when it is in practical opera- 
tion, and should be scraped to its seat so soon as it is cool 
enough to handle, after which it will remain true. From 
what has been said, the importance (in work which requires 
to be kept very true) of roughing the work out all over be- 
fore anyone part is finished will be obvious, since the break- 
ing of the skin in any one part releases the tension on that 
part, whatever be the temperature it is under when in opera- 
tion. It is not practicable, on lathe work, to at all times 
rough the work out all over before finishing any part ; but 
in our present operation, of turning down a plain piece of 
iron held between the lathe centers, we are enabled to pursue 
that course, and we will therefore commence the roughing- 
out process with a graver. 

THE GRAVER 

is formed by grinding the end of a piece of square steel at 
an angle to the main body, as shown in Fig. 67, A being in 



sides of the graver should not be ground upon the stone, the 
end only being ground, in the position shown in Fig. 69, A 
being the grindstone, running in the direction of the arrow, 
B, the tool rest, and C, the graver, 

To cut smoothly, as is required in finishing work, the 
graver is held as shown in Fig. 70, C being the work. The 
edge on the end of the graver and between the corners, A 
and B, of the graver, performs the cutting operation. 

By holding the graver in the positions described, and in 
various modifications of the same, the work may obviously 
be turned parallel, with either round edges,curves, or square 
shoulders, and it is possible to turn almost any shape with 
this one tool. For finishing curves, however, the end of the 
graver (the cutting edge, on the end and between the 

curves, A and B, in Fig. 

70) should be rounded. 

Even parallel work should 

be finished by being filed 

with a smooth file while 

the lathe is running at a 

high speed. As little as 

possible should, however, be left ftr the file to do, because 

it cuts the softer veins of the metal more readily than the 

rest, and therefore makes the work out of true. 

For use on brass and other soft metals, the two top flat 
sides of the graver should be ground away, as shown in Fig. 
71, A being the cutting edge for that side. The strain on 



fttf. 70. 




top virwr 



mm mw 



each case a cutting edge, B, the point, and C, in each in- 
stance, a heel of the tool. The graver is the most useful of 
all hand tools used upon metals. It can be applied to either 
rough out or finish steel, wrought iron, cast iron, brass, cop- 
per, or other metal, and will turn work to almost any de- 
sired shape. Held with a heel pressed firmly against the 
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the tool, when cutting soft metals, is comparatively slight, so 
that the graver is rarely applied to such metals in the posi- 
tion shown in Fig. 68. 

THE HEEL TOOL. 

In those exceptional cases in which, for want of a lathe 
having a slide rest, it becomes necessary to perform com- 
paratively heavy work in a hand lathe, the heel tool should 
be employed. This tool was formerly held in great repute, 
but has become less useful by reason of the advent and uni- 
versal application of the slide rest. It is an excellent one 
for roughing work out, and will take a very heavy cut for a 
hand tool, because of the great leverage it possesses, by rea- 
son of its shape and handles, over the work. A heel tool is 
shown in Fig. 72, A being the tool, which is a piece of square 



hand rest (the point being used to cut, as shown in Fig. 68, 
A being the work, B, the graver, and C, the lathe rest), it 
turns very true and cuts easily and freely. This, therefore, 
is the position in which it is held to rough out the work. 

The heel of the graver, which rests upon the hand rest, 
should be pressed firmly to the rest, so as to serve as a ful- 
crum and at the same time as a pivotal point upon which it 
may turn to follow up the cut as it proceeds. The cutting 
point of the graver is held at first as much as convenient 
towards the dead center, the handle in which the graver is 
fixed being held lightly by both hands, and slightly resolved 
from the right towards the left, at the same time that the 
handle is moved bodily from the left towards the right. By 
this combination of the two movements, if properly performed, 
the point of the graver will move in a line parallel to the 
centers of the lathe, because, while the twisting of the graver 
handle causes the graver point to move away from the center 
of the diameter of the work.the moving of the handle bodily 
from left to right causes the point of the graver to approach 
the center of that diameter ; hence the one movement coun- 
teracts the other, producing a parallel movement, and at the 
same time enables the graver point to follow up thecut,using 
the heel as a pivotal fulcrum and hence obviating the ne- 
cessity of an inconveniently frequent moving of the heel of 
the tool along the rest. The most desirable range of these 
two movements will be very readily observed by the operator, 
because an exces i in either of them destroys the efficacy of 
the heel of the graver as a fulcrum, and gives it less power 
to cut, and the operator has less control of the tool. 





The handle in which the graver is held should be suffi- 
ciently long to enable the operator to grasp it with both hands 
and thus to hold it steadily, even though., the work may run 
very much out of true. For use on wrought iron, the flat 



bar steel forged at the end to form the cutting edge. The 
body of the sq uare part is held (in a groove formed in the 
wooden hand le, B) by an iron strap, C, which is tightened by 
screwing up the under handle, D, which contains a nut into 
which the spindle of the strap, C, is screwed as the handle, 

D, is revelved. The heel, F, of the tool is tapered, so that 
it will firmly grip the face of the lathe rest, the cutting edge, 

E, being rounded as shown above. The tool is held by grasp- 
ing the handle, B, at about the point, G, with the left hand, 
and by holding the under handle, D, in the right hand, the 
extreme end, H, of the handle being placed firmly against 
the right shoulder of the operator. The heel, F, of the tool 
must be placed directly under the part of the work it is in- 
tended to turn, the cutting edge, E, of the tool being kept 
up to the cut by using the handle.D, as a lever and the heel, 

F, of the tool as a fulcrum. Not much lateral movement 
must, however, be allowed to the cutting edge of the tool to 
make it follow the cut, as it will get completely beyond the 
manipulator's control and rip into the work. Until some 
knowledge of the use of this tool has been acquired, it is bet- 
ter not to forge the top of the cutting edge, E, too high from 
the body of the tool; since the lower it is, the easier the tool 
is to handle. 

The heel tool should, like the graver, be hardened right 
out; but in dipping it, allow the heel, F, to be a little the 
softer by plunging the end, E, into the water about half 
way to F ; and then, after holding it in that position for 
about four seconds, immerse the heel, F, also. After again 
holding the tool still for about six seconds, withdraw it from 
the water and hold it until the water has dried off the point, 
E ; dip the tool again, and quickly withdraw it, repeating 
this latter part of the operation until the tool is quite cold. 
The object of the transient dippings is to prevent the 
junction of the hard and soft metal from being a narrow 
strip of metal, in which case the tool is very liable to break 
at that junction. The tool should be so placed in the handle 
that there is only sufficient room between the cutting edge 
and the end of the handle to well clear the lathe rest, and 
should be so held that the handle stands with the end. H, 
raised slightly above a horizontal position, the necessary rake 
being given by the angle of the top face, at E. It is only ap- 
plicable to wrought iron and steel ; but for use on those 
metals, especially the latter, it is a superior and valuable 
hand tool. 
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IMPROVED SKEIN SETTEE. 

The machine represented in the engraving is claimed to 
turn an axle to a pattern so as to make a perfect fit, the axle 
being produced in the exact form or shape of the inside of 
the skein or pattern used. At the same time the proper pitch 
is given to the wheels, all four of which are placed in a 
plumb spoke, this being necessary to secure an easily running 
wagon. The apparatus also gives any gather required. 

In preparing axles for the machine, it is necessary, first, to 
chop off the corners as far back as the skein reaches on the 
axle. It is not needed to lay off the axle, as the machine 
does this part of the work itself. The skein is next laid in 
the clamps as shown, 
and one end of the 
bir, A, having a fric- 
tion roller attached, 
is then placed inside 
of the skein or pat- 
tern, B. The bar is 
then moved back to 
the bottom of the 
skein or pattern, by 
taming the crank 
wheel, which is re- 
presented on the side 
of the frame. The 
aslo is now placed 
between the clamp- 
ing flanges, which 
are loosened or tight- 
eaedby the right and 
left hand screw, re- 
presented in the en- 
graving as holding 
the axle in position ; 
aod the machine is 
started by pulling 
the handle, which is 
attached to a lever 
in connection with a 
friction cluch. which 
works inside of the 
rim of the driving 
pulley, C. By means 
o f a feed screw, the 
sliding frame cylin- 
der and bar, with 
the knife attached at 
D, are fed upon the 
axle until the friction 
roller comes outside 

of the skein or pattern. The machine is then stopped by its 
own mechanism, and cannot be again started until the skein 
19 removed from the clamps and another skein is substituted 
in its place for turning the opposite end of the axle. When 
the work is completed, the skein or pattern will fit the wood, 
it is stated, wiih perfect accuracy throughout the length 
turned. The time necessary for fitting the skeins for Bixty- 
five wagons is said to be ten hours, and for fitting the ends 
of wagon poles, used by agricultural shops, is one minute 
per pole. 

The manufacturers submit a number of testimonials from 
parties having the machine in use, in which its working is 
spoken of in the highest terms. They also refer to Messrs. 
Studebaker Bros., of South Bend, Ind., Brown Manufactur- 
ing Company, of Zanesville, Ohio, and a number of 
other firms employing the invention. The device is 
the subject of several patents, the latest dated August 
18, 1874. For further paiticulars address the Union 
Founderyand Machine Works, Mansfield, Ohio. 



Recovery of Salt Soils. 

Along the Mediterranean coast of France, there are vast 
surfaces of ground that are entirely unproductive. The soil, 
however which is of rich alluvium, contains the principles 
of a vigorous vegetation; but the presence of marine salt 
renders it quite sterile. M. Joannon states that he has suc- 
ceeded in overcoming this pernicious feature in the following 
simple way: The land is first drained, and dug up to a 
great depth (about 20 inches), then covered with fresh 
water. The water filters through and dissolves the salt, 
which flows off by the drains. This process is maintained 
with continuous immersion for three to five months, and the 



most of the surface: and (in contrariety to the latter) they 
have great tension, but small magnetic moment. Suppose, 
now, the austral pole of a magnet to approach. While it Is 
still distant, it is subject to the predominating effect of the 
boreal layers of the bar, and is attracted. But when brought 
quite near the extremity, the austral points gain the predom- 
inance and there Is repulsion ; thus matching Galileo's mys- 
terious stone (which, somehow or other, got lost). 




IMPROVED SKEIN SETTING MACHINE 

ground is then suitable for agriculture. The general practice 
of this method, he says, would reclaim for France a whole 
department of fertile land. 

Curious Magnet. 

In the year 1C07 Galileo wrote to a f riind about a wonder 
ful magnetic stone, one property of which was that the 
same pole would both attract and repel the same piece of iron. 
At a distance of four or five finger lengths, it attracted the 
piece, but at a distance of one finger length it repelled it. 
He found, on examination, that the piece of iron was mag- 
netized steel. In a note to the French Academy, M. Jamin 
says he is able to produce the phenomenon in a quite intelli- 
gible way. He magnetizes a bar to saturation with a cur- 



Utilization of Power. 
Mr. F. J. Bramwell said in his annual address to the In' 
stitution of Mechanical Engineers : "Do we, in our applica- 
tions of power, make 
as much use of wind, 
wattr, and waves as 
we ought, remember, 
ing that their power 
may be transmitted to 
a distance? • Do we re- 
sort, to any large ex- 
tent, to sources of row 
er in Nature other than 
coal? Is it not the 
fact that mechanical 
invention has gone 
back in these matters 
rather than forward? 
And do we utilize that 
primary source of pow- 
er, the heat of the sun, 
the current heat from 
year to year, making 
themost of barren hill- 
sides, as it seems to 
me we might do, by 
planting quick-grow- 
ing trees, which, fos- 
tered and matured by 
the sun, would yield 
large quantities of 
wood to be used as fuel 
fordomestic purposes? 
Are we estimating at 
their full value the de- 
posits of pent, nnd are 
we not tempted to pats 
by this large store of 
fuel because its use is 
attended with difficul 
ties? Is it not true 
that we use coal in the 
most grossly wasteful manner? How much of the fuel goes 
up the chimneys of our furnaces unconsumed, in the form of 
visible carbon, or in the worse, because less readily detected, 
form of invisible carbonic oxide ? ' In the face of such faults 
and errors, Mr. Bramwell argues that it is the duty of me- 
chanical engineers, " by precept, practice, and example, to 
do all that lies in their power to cause all to respect and un- 
derstand the value of that which they have too long lightly 
treated and grossly abused." 



IMPEOVED YABN SPOOLER. 

Two machines, one for winding yarn and the other 
for knitting, both of improved construction and pos- 
sessing many valuable advantages, have already been 
described in these columns as manufactured by Mr. 
C. Tompkins, of Troy, N. Y. We now add a third 
device, by the same maker, regarding which but little 
explanation supplementary to the engraving is needed, 
as its uses, as well as its simple construction, will 
doubtless be obvious. Its object is to wind skein yarn 
upon spools forthesewing machine, and it is intended 
principally for hosiery manufacturers who color their 
yarn and match the goods. The pulleys are leather- 
faced : and the jaws, whicb hold the wire on which the 
spools turn, are hinged and made heavy enough to 
cause the spools to move with the pulley face. The 
machine is mounted on legs, so as to be independent 
of bench room. It is automatic, only requiring the at- 
tendant to keep the ends tied ; the reels are light and 
adjustable to different sized skeins. It is also calcu- 
lated to save the delay caused to the sewing machine 
user by spools irregularly wound, and the vexatious 
breaking of sewing machine needles from the same 
cause; and it saves time in getting the skein thread 
on to the spools. The manipulation of the machine 
is a very simple matter, a child being usually conipe. 
tent to attend it. 

Further particulars regarding the invention may be ob 
tained by addressing the manufacturer, as above. 




The Use ot the Mosquito. 

Apropos tp our article in answer to an inquiring corres- 
pondent on the uses of the bedbug, here is something which 
imparts a value to the winged nuisance which aids and abets 
the aforesaid crawling individual in his Macbeth -like 
efforts toward murdering sleep. Dr. Samuel W. Francis 
says that it is his " firm conviction that the mosquito 
was created for the purpose of driving man out of the 
malarial districts," and " that no region where chills and 
fever prevail can be free from the pest." "Now," be 
adds," if man will not go after the warning is given 
in humming accents, then the mosquito injects hypo 
dermically a little liquid which answers two purposes 
— first, to render the blood thin enough to he drawn up 
through its tube, and second, to inject that which pes 
sesses the principles of quinine." 

The difficulty with this roseate view of the mosquito 
family is that it imposes upon the propounder the neces- 
sity of explaining why it is that, in hundreds of perfectly 
healthy localities,the insects appear in swarms, also why 
the females alone have been constituted the biters.to the 
exclusion of the males, and why, if the fluid in the pro- 
boscis possesses quinine properties, it has been known to 
cause ugly ulcers. We do not propose to accept Dr. 
Francis' theory so hastily. We decline to admit that the 
mosquitoes are of any use save to the birds and the bats, 
to the inventors of patent mosquito bars, to that enter, 
prising Yankee who devised an astonishing machine for 
capturing them in immense quantities and converting 
them into manure, and to Professor Mayer, who found 
p out that tbey hear with their antennae. 



A GOOD lacquer for philosophical instruments is composed 
of alcohol 8 ounces, gum guttao 3 ounces, gum sandarac 8 
ounces, gum eletni 8 ounces, dragon's blood 4 ounces, seed 
lac 4 ounces, Urra, tmrita 3 ounces, saffson 8 grains, and 
pulverized glass 12 ounces. 



TOMPKINS' YARN SPOOLER. 

rent producing (say) austral magnetism. Then with an in 
verse current he communicates the certain amount of boreal 
magnetism, less than the austral, and leaving some of it in 
the deeper parts. Then he dissolves the steel with acid, 
which gradually removes the boreal layers, and ere long dis- 
closes the austral. Now, the latter are not disclosed equally 
all over ; they make their first appearance at the extremity, 
on the edges and corners, ths boreal layers still ocoupying 



Tbe expensive part of the Daniells' battery is the cop- 
per plate, the cost of which can be reduced two thirds in 
the following manner : Procure sheets of the ordinary 
sheet tin of commerce, brighten, and plunge into a very 
weak copper-plating solution, in connection with a vol- 
taic batterv of a very low quantity. In fifteen minutes a 
tenacious film of copper will have been deposited on the tin- 
and the plate can then be bent into shape and used in the 
ordinary manner. 

.1-1. -.«. . 

A silvering powder for ooating copper consists of njtrat 6 
of silver 80 grains, common salt 30 grains, cream af tartar 
3 1 drachms. Mix, moisten with water, and apply, 
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THE BCOBPIOK FLY. 
The return of warm weather and the awakening of the 
insect world are usually simultaneous; and our fanners and 
gardeners are on the alert, ready for battle against their puny 
but powerful enemies. The enormous fecundity of insects 
is, however, somewhat offset by the great appetite for mu- 
tual destruction which characterizes many species ; and some 
of the most pestiferous of them are useful, as they frequent- 
ly destroy myriads of creatures against which human inge- 
nuity can avail little. The scorpion fly, which we herewith 
illustrate, while in its larval state burrows under the surface 
of the earth, and is sui>posed, with apparent reason, to prey 
on the roots of plants : but no sooner does it develope Into a 
fly than it becomes carnivorous, rapaciously 
devouring any live insect that it can catch. 
Its appearance reminds ud of the dragon fly ; 
and although it is not so murderous as that 
celebrated marauder, it does good by de- 
stroying the leaf-rolling caterpillars which 
destroy the foliage (and the vitality) of so 
many currant and gooseberry bushes, depo- 
siting their eggs in the curled-up loaves, and 
so enabling their offspring to defy hellebore, 
salt, and other foes to their peace. 

History carries back the name of scorpion 
fly to the days of Aristotle, who fancied these 
insects were winged scorpions of diminutive 
size. The joints of the abdomen do suggest 
a comparison between the two. Other ob- 
servers have seen a resemblance between the 
shape of the head (in one species at least) 
and that of the horse. We miss the bril- 
liancy and lustrous beauty of the eyes so 
observable in the dragon flies ; but yet these 
organs are keen enough in the scorpion fly 
tribe. The wings are gauzy, as in the dra- 
gon flies, and spotted with shades of gray 
and brown, while the forceps at the tail of 
the male fly indicates another resemblance ; 
this is said to have strength to pierce the hu- 
man skin, but we incline to doubt this. The 
females, unlike the dragon flies, have an 
Ovipositor or egg placer, rendered necessary 
by the mode in whiih the eggs are deposi- 
ted ; otherwise they are equipped as are their 
partners, and they subsist in the same man- 
ner. The legs of these insects, to which al- 
lusion has already been made, are well worth 
looking at under a moderate magnifying 
power, as they are surrounded with finely 
cut spines arranged in rings ; while the knee 
joints are fringed and spurred, and the ex 
tremity of the foot bears toothed claws, 
which have been compared to those with 
which some spiders are furnished. 

The larva; of the scorpion flies are cylindrical in shape, 
studded with tubercles, and with short fore legs ; the head, 
somewhat flattened, facilitates the burrowing operations that 
are essential in their mode of life. Having reached maturi- 
ty, each one scoops out for itself a cell, and there becomes a 
singularly squat pupa, exhibiting not much resemblance to 
the perfect insect that is to appear from it. It should be 
noticed that, if one of these flies is laid hold of, it exe- 
cutes such contortions that some persons are alarmed and 
speedily let it go. 

■ ■ i > i * ■ 

1THE DEATH'S HEAD MOTH. 
Among the lepidoptera, an order which includes the but- 
terflies and moths, the tribe of spMngina is in 
in many ways remarkable. Its specific title is 
derived from sphinx, and is attributable to a habit 
of the larvae, of sitting with the head and fore- 
part of the body raised, in some resemblance to 
the well kno.vn recumbent images of ancient 
Egypt. The hawk moth is one of the largest 
species of this order. 

Another and well known member of the tribe is 
the death's head moth, dark brown in color, va- 
riegated with yellow, which has on the back of 
the thorax a deep orange mark, bearing consider- 
able resemblance in shape to a human skull. This 
was once regarded as ominous, and the appear- 
ance of many of the moths was taken for a warn- 
ing of an approachin ; pestilence. The omen is 
certainly portentous,«but only to the potatoes, the 
larva; being very fond of the plant ; and the pu- 
pae are frequently turned up in diggiog potato 
grounds. The moths are very fond of honey, and 
will invade beehives to obtain it : yet the bees are 
not known to attack them, being apparently scared 
by the intruders, who emit plaintive squeiks when 
any one tries to interfere with their proceedings. 
Our engraving gives an accurate representation of 
this singular caterpillar, which has always been 
an interesting study to naturalists, and is evident- 
ly not unimportant to agriculturists and gar- 
deners. 

The Snapper Telegraph Sounder. 

A little instrument is sold in the streets of New York city 
for 25 cents, for facilitating instruction and practice in tele- 
graph manipulation. It consists of a little strip of ribbon 
steel mounted atone end in a soft metal block, indented In 
the middle by a hammer and punch, and fitted at the other 
end with a brass tip. By pressing down the spring a dis- 



tinct snapping sound is produced, which is repeated when 
the spring is allowed to resume its normal position. With 
the aid of this instrument— which is sufficiently portable to 
be carried in the waistcoat pocket — conversation can be car- 
rie 1 on between persons initiated in the use of the Morse 
sounder. 



Tyre Bolls. 

M. Dallar, an engineer of Dusseldorf, has made a new ar- 
rangement for rolling tyres. The rolls are on vertical axes. 
The smooth faced roll, which corresponds with the inner 
face of the tyre, is mounted on a vertical arbor, which re- 
ceives its movement through bevel wheels from a horizontal 
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main arbor turned by a t win steam engine, of which the fol- 
lowing are the principal dimensions, etc. : Diameter of cylin- 
der, 10 inches; stroke, 36 inches; steam pressure, 8 lbs. ; re- 
volutions per minute, 70. The profile rolls are three in num- 
ber, the first reducing the tyre after it has been forged under 
the steam hammer, and the two others completing the work. 
An arrangement like that adopted in lathes allows of giving 
two distinct movements to the three rolls, a longitudinal 
movement to bring the roll up against the tyre, and a trans- 
verse movement to bring each of the three in succession 
into action. The last movement is made by hand with the 
aid of a screw to which a wheel is attached, the transverse 
carriage bearing the three rolls being thus made to slide on 
the great carriage which has the longitudinal movement. 




apparatus is completed by two pulleys turned so as to serve 
as guides to the tyre, and the position of which is regulated 
by a hand wheel and screw. 

When large tyres are to be rolled, the number of these 
guide wheels is increased. A horizontal roll also supports 
the tyre. The apparatus is said to do its work perfectly. 
- i«. » 
Tbe Royal Society Soiree. 
The recent annual soiree of the President of the Royal 
Society was very brilliant and successful. The Royal So- 
ciety's apartments consist of five noble rooms on the upper 
floor and two on the ground, and in each a sufficiency of no- 
velties were displayed. In the first were some models, in- 
terest in which was at once excited by their 
simple labels. One of them was a model of 
Valour's pile driving machine, used in the 
construction of the old Westminster Bridge, 
which was built in 1739 and following years ; 
the other was the original machine, construct- 
ed by Heathcote in 1808, which had the effect 
of reducing the price of bobbin net lace from 
live guineas a yard to five pence ; apropos of 
which a quotation from Lord Bacon was given 
on the card: "For upon every invention of 
value we erect a statue to the inventor, and 
give him a liberal and honorable reward." In 
this room two of the prettiest and most in- 
structive experiments were shown by Profes- 
sor Barrett, namely, the lengthening of a bar 
of soft iron within a helix of wire by heat ; 
the other the remarkable and anomalous 
changes which take place in the heating and 
cooling of iron wire. Thus, while the iron is 
first heating there is a sudden contraction or 
cooling. And so again, when the heat is cut 
off, the wire cools a little, and then suddenly 
reheats and glows, afterwards quietly passing 
down to a blackness. Now, the notable points 
of these jerks or changes are that the iron, in 
the first instance, loses its magnetism, and in 
the last jerk or oscillation regains it. In the 
second room some simple delicate radiometers 
were shown by Mr. Crookes. These consisted 
of a glass stem supporting a little four-bladed 
windmill, carrying four disks, one on each 
end of the four slender glass rays. These 
work horizontally, supported by a steel point 
on a small topaz, and the radiation of light 
from a common candle at some distance away 
suffices to make them rotate with great live- 
liness, in vacuo in a small glass globe. In 
the fourth room was a working model of Sir 
David Salomons' system of automatic railway 
signaling. Each engine is supposed 10 car- 
ry a battery and electric bell, and beneath it two metal 
wheels, insulated from each other, and pressing down on a 
signal line of small rails laid on the center of the sleepers. 
These central signal lines are double, and are laid in block 
lengths, one being a front signal line, the other a back sig- 
nal line. On arriving at the termination of one block and 
the commencement of the next, one wheel will roll on the 
front signal line, while the other will roll on the back signal 
line, but at other places the left hand wheel will be free. 
Now one wire of the battery and one from the bell are taken 
to earth by being simply attached to the engine, the current 
passing through the ordinary rails of the permanent way. 
If, then, while a train was on one of the blocks, another 
train came on the same block, the bell on the engine of the 
following train would ring — a sufficient warning to 
stop and avoid danger. In the principal library, on 
the table beside the model of the fine telegraph 
ship Faraday, Mr. Siemens exhibited rme large 
fragments of rock which had been dredged up in 
1, 100 fathoms, from the ocean depths, in the laying 
of the United States cable. Sir William Thom- 
son's tide-calculating machines, in the same apart- 
ment, however, bore the palm of the exhibition. By 
means of the first one, observation of the rise and 
fall of the tide is made daily from the shore, and 
the facts so accumulated are the constants, and 
form the basin for setting the second or calculating 
machine, in which a continuous wire passes over a 
series of wheels placed at various distances, the re- 
sult being that of harmonic motion of different pe- 
riods and epochs, by which the year's facts can be 
ground out by turning a hand wheel, and recorded 
on the paper-carrying drum. 
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This latter is mounted somewhat after the fashion of a slide 
rest on the lathe beds, and its movement is effected by hy- 
draulic pressure brought to bear upon two pistons fixed to 
the carriages which enter cylinders fixed to the bed. One 
piston and cylinder, much larger than the other pair, serve 
to bring up the roll and press it against the tyre, while the 
smaller piston and cylinder are powerful enoui;h to with- 
draw it. When the roll is not working, the carriage may be 
moved by means of a rack and pinion worked by hand. The 



Novel Steam Launch. 

During the last few days some interesting experi- 
ments have been made with a steam launch belong- 
ing to Sir Gilbert Clayton East. The boat itself is 
not new, having been built some four years ago by 
Messrs. Forrest, of Limehouse. and then fitted with 
engines for driving twin screws by Messrs. John 
Penn & Sons, the eminent marine engineers of 
Greenwich. Her owner, however, finding that the two pro- 
pellers were constantly becoming entangled with weeds, ap- 
plied a short time ago to Messrs. Penn to supply him with a 
new engine to drive a single screw, as less liable to that in 
convenience. In order to make more cabin accommodation 
Sir Gilbert East gave directions that the engines should be 
fitted very far back in the stern — so far back, indeed, aa to 
render the application of an ordinary launch engine impossi 
ble— and at the suggestion of Messrs. Penn he decided to 
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make use of a new engine recently patented by Mr. P. W. 
Willans (a gentleman connected with Messrs. Penn's factory), 
which could be easily placed in the limited space in the stern. 
The work connected with the fitting of this engine on board 
the boat has just been completed. 

Mr. Willans' engine is constructed with three cylinders, 
and the only working parts are three pistons, three connect- 
ing rods, and a three-throw crank axle; these are enclosed 
in a cast iron casing, so that nothing can be seen of the en- 
gine itself except the two ends of the axle which appear 
through the casing. The cylinders are placed side by side; 
and it is by a system of ports which connect the cylinders 
one with the other, together with a peculiar construction of 
piston, that the piston of one cylinder acts as the slide, and 
admits to the next or third cylinder. All these ports meet in 
a three-way cock, and by turning this cock the direction of 
the steam is altered, and the engine is stopped or reversed 
with marvelous rapidity. It will thus be seen that all slides, 
eccentrics, link motion, and other complicated reversing gear 
are done away with ; there is no exposed machinery to catch 
the dresses of people passing, no oil and grease flying about, 
and none of the other disadvantages which make steam en- 
gines in small boats so disagreeable. Besides this, th,e en- 
gine is so simple that it is completely under the control of 
any one, and is so compact that it can be lifted in or out of 
the boat by two men ; two men can also take it to pieces, ex- 
amine every part, and put it together again in less than an 
hour. The steam acts on one side of the piston only, and as 
the pressure is always downwards the engine is perfectly 
noiseless. By means of a very simple arrangement the en- 
gine is made to work expansively, and cuts off at $ of its 
stroke. Though in this particular case more than 380 revo- 
lutions per minute are not required, yet an engine of the 
kind has been constructed to make 1,000 revolutions; and at 
these great speeds, by allowing a small quantity of oil to re- 
main in the bottom of the casing, the lubrication of the 
working parts is perfect.and such a thing as a hot bearing is 
unknown. The diameter of the cylinders of the engine un- 
der notice is 7 inches, the stroke being the same; and with 
90 lbs. of steam and 380 revolutions, the indicator cards 
showed a little under 40 horse power. The weight of the 
engine by itself is 7 cwt. 

No reliable trials of the speed of this boat have yet been 
made, but she steamed from Limehouse to Erith, a distance 
of thirteen miles, the other day, in 75 minutes against a 
slack tide. As the mean draft of the boat is ^ greater than 
it was with the old engine, in consequence of the additions 
to the cabins, and as the trim of the boat is considerably al- 
tered, it would be scarcely fair to draw a comparison between 
the speed with the twin screws and with the new engine. 
Many engineers of eminence have inspected the engine at 
work, and have expressed themselves greatly pleased with 
its arrangement and performance. The length of the boat 
is 50 feet, beam 7 '4. The engine was made for Mr. Willans 
by Messrs. Tangye, of Birmingham ; and Messrs. Penn sup- 
plied and fitted the boiler, propeller, shafting, and all other 
gear. — Iron. 
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CAB AXLES AND COUPLINGS. 

We continue below our series of extracts from Mr. E. H. 
Knight's "Mechanical Dictionary," * selecting for the present 
paper a variety of interesting engravings of oar axles, and 
a number of railway couplings, 
Fiq. 1 
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Divided Car-Axle. 

In Figs. 1 and 2 are represented two forms of divided car 
axle. When the axle is constructed of a single piece of 
metal, with the wheels fixed firmly thereon, it is subject to 
severe torsional strain in turning curves. The outer wheel 
has a larger circle to traverse, thus compelling the wheel on 
the inner and shorter circle to slip. This torsion of the axle 
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Hollow Divided- Azle. 



s very detrimental, and the slipping of the wheel is equiva- 
ent to grinding on the rail, retarding the train. To avoid 
these difficulties, the axle has been made in two parts, ex- 
amples of which construction are given in Fig. 1, in which 
the axle is divided at mid-length, the inner ends being sup- 
ported in a box or sleeve, and in Fig. 2, which shows one 
portion of the axle hollow, forming a sleeve for the other 
part. 

Figs. S, 4, and 5 are sections, etc.. of a number of car 
couplings. The English coupling. A, Fig 3, is a right and 
left screw shackle, a, on the median line, making a connec- 
tion sufficiently rigid to compress the buffers, b b. The draw 
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bar, d, of the coupling is connected to an elliptic spring, e, 
which diminishes the jerk of the cars in starting the train. 
Some of these features are also found in B, which is an old 
form of United States coupling, with buffers copied from the 
English. C and C are respectively plan and elevation of 
the Miller coupling, which connects automatically as the 
Fig. 3. 
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Car- Couplings. 

respective point-headed hooks come in collision. The springs, 
6, keep the hooks together when connected. The lower view, 
C, exhibits also the spring buffers, c, above the hooks, which 
act as fenders to the cars and deaden the blow as the cars 
strike against each other when the speed of the train is 
checked. The coupling hooks have, besides, springs, d, for 
the same purpose. 

In Fig. 4, D is a falling latch hook. E has a gravitating 

Fig. 4. 




Car- Coupling* 



hook provided with a spring, so that it yields to the thrust of 
the entering link in coupling. On the back of the hook, a, 
is a handle, e, which is lifted to uncouple the link. F has a 
vertically sliding bolt which rises automatically as the link 
collides with its lower inclined portion when coupling, and 
then falls down into engagement. G shows a pair of draw- 
heads, in which the tumbling latch, a, holds up the pin un- 
til thrust back by the entering link. The pin, b, when fixed 
for coupling, rests on the toe of the latch. H H 'are two 
drawheads, in the first of which the pin, a, rests on a sliding 
latch, which gives way before the thrust of the link, d, a 
result already accomplished in H', I I' are two matching 
drawheads, in which sliding pistons hold up the link, and 



are pushed back in the same manner as described in the 
preceding case. J exhibits a plate to hold the projecting 
link, a, in coupling position, and a small sliding latch, 6, 
above, to hold the coupling pin, c, which is dropped, when 
the drawheads come in actual collision, and thrust in the 
latch. K has a ball, a, which holds up the pin but allows 
same to fall when pushed back by the entering link. 

Fig. 5. 




Cnr-Covplinzs. 

In Fig. 5, L has an arrowhead bolt which is grasped be- 
tween spring jaws. M has a bar, m, with two slots. As the 
end enters the drawhead, it thrusts up the gravitating latch, 
which immediately falls into the slot of the bar. N is a plan 
view of a couplingin which each drawhead has a link which 
couples over a horn on the corresponding drawhead of the 
other car. O is an elevation of a pair of drawheads. each of 
which has a link which may be coupled over a horn on the 
other. P has a two-horned tumbler, one horn of which car- 
ries a link, a, which may couple to a corresponding draw- 
head, and the other forms a latch for a link, a , proceeding 
from the other drawhead. 

.«, » 

The Brain Not the Sole Organ of the mind. 

Dr. W. A. Hammond, President of the Neurological So- 
ciety, recently delivered an address before that body upon 
the above topic. '1 he discourse included accounts of the 
speaker's original investigations, and in general advocated 
the theory that the spinal cord shares with the brain the 
faculties of perception and volition. The following is an 
abstract : 

Dr. Hammond began by saying that, where there is no 
nervous system, there is no mind, and that where there is 
injury or derangement of the nervous system there is cor- 
responding injury or dsrangement of the mind, and pro- 
ceeded to review at length experiments conducted upon liv- 
ing animals, the brains of which had been previously 
removed. A frog continues to perform those functions which 
are immediately connected with the maintenance of life. 
The heart beats, the stomach digests, and the glands of the 
body continue to elaborate the several secretions proper to 
them. If the web between the toes be pinched, the limb is 
immediately withdrawn; if the shoulder be scratched with 
a needle, the hind foot of the same side is raised to remove 
the instrument ; if the animal is held up by one leg, it strug- 
gles; if placed on its back — a position to which frogs have a 
great antipathy — it immediately turns over on its belly ; if 
one foot be held firmly with a pair of forceps, the frog en- 
deavors to draw it away; if unsuccessful, it places the other 
foot against the instrument, and pushes firmly in the effort 
to remove it. Still not successful, it writhes the body from 
side to side, and makes a movement forward. All these and 
even more complicated motions are performed by the decapi- 
tated alligator, and in fact may be witnessed to some extent 
in all animals. The speaker had repeatedly seen the head- 
less body of the rattlesnake coil itself into a threatening atti- 
tude, and, when irritated, strike its bleeding trunk against 
the offending body. 

Dr. Hammond then proceeded to explain a large number 
of experiences under his theory. He said that the phenom- 
ena of reverie are similar in some respects to those of som- 
nambulism. In this condition the mind pursues the train of 
reasoning, often of a most forcible character, but yet so ab- 
stract and intense that, though actiojs may be performed by 
the body, they have no relations with the current of thought, 
but are essentially automatic, and made in obedience to sen- 
sorial impressions which are not perceived by the brain. In 
the case of a person performing on the piano, and at the 
same time carrying on a conversation, we have a most strik- 
ing instance of the diverse though harmonious action ef the 
brain and spinal cord. Here the mind is engaged with ideas, 
and the spinal cord directs the manipulations necessary to the 
proper rendering of the musical composition. In somnam- 
bulism the brain is asleep, and this quiescent state of the 
organ is often accompanied in nervous and excitable persons 
by an excited condition of the spinal cord, and then we have 
the highest order of somnambulistic manifestations, such as 
walking and the performance of complex and apparently 
systematic movements. If the sleep of the brain be souie- 
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what less profound, or the spinal cord less excitable, the 
somnambulistic manifestations do not extend beyond sleep- 
talking. A still less degree of cerebral inaction, or of spinal 
excitability, produces simply a restless sleep and a little 
muttering; and when the sleep is perfectly natural and the 
nervous system well balanced, the movements do not extend 
beyond changing the position of the head and limbs and 
turning over in bed. The phenomena of catalepsy, trance, 
and ecstasy are also indications of an independent action of 
the spinal cord, inasmuch as the power of the brain is not 
exercised over the body, but is either quiescent or engrossed 
with subjects which have made a strong impression upon it. 
Dr. Hammond, in closing his address, said that he did not 
contend that the spinal cord, to say nothing of the sympa- 
thetic system, is, in the normal condition of the animal body, 
as important a center of mental influence as is the brain. 
The latter organ predominates, the very highest attributes 
of the mind come from it, and the cord is subordinate when 
the brain is capable of acting. But it seems illogical to deny 
mental power to the spinal cord after a consideration of such 
experiments and other facts brought forward, and hence we 
are justified in concluding: 

I . That f the mental faculties perception and volition are 
seated in the spinal cord as well as in the central ganglia. 

II. That the cord is not probably capable of originating 
mental influence independently of sensorial impressions — a 
condition of the brain also, till it has accumulated through 
the operation of the senses. 

III. That, as memory is not an attribute of the mental in- 
fluence exerted by the spinal cord, it requires, unlike the 
brain, a new impression in order that mental force may be 
produced. 

Useful Recipes lor the Shop, the Household, 
and the Farm. 

To make perpetual parte — which will remain sweet for a 
year — dissolve a teaspoonful of alum in a quart of water, to 
which add sufficient flour to make a thick cream. Stir in 
half a teaspoonful of powdered resin and half a dozen cloves, 
to give a pleasant odor. Have on the fire a teacup of boiling 
water, pour the flour mixture into it, stirring well at the 
time. In a few minutes it will be of the consistence of mush. 
Pour it into an earthen vessel ; let it cool ; lay a cover on, 
and put it in a cool place. When needed for use, take out a 
portion and soften it with warm water. 

A beautiful ornament for the sitting room can be made by 
covering a common glass tumbler with moss, the latter fast- 
ened in place by sewing cotton wound around. Then glue 
dried moss upon a saucer, into which set the tumbler, filling 
it and the remaining space in the saucer with loose earth 
from the woods. Plant the former with a variety of ferns, 
and the latter with wood violets. On the edge of the grass 
also plant some of the nameless little evergreen vine, which 
bears red (scarlet) berries, and whose dark, glossy, ivy-like 
foliage will trail over the fresh blue and white of the violets 
with beautiful effect. Another good plan is to fill a rather 
deep plate with some of the nameless but beautiful silvery 
and light green and delicate pink mosses, which are met with 
in profusion in all the swamps and marshes. This can be 
kept fresh and beautiful as long as it is not neglected to 
water it profusely once a day. It must, of course, be placed 
in the shade.or the moss will blanch and die. In the center 
of this a clump of large azure violets should be placed, add- 
ing some curious lichens and pretty fungous growth from the 
barks of forest trees, and a few cones, shells, and pebbles. 

The following solder will braze steel, and may be found 
very useful in case of a valve stem or other light portion 
breaking when it is important that the engine should con- 
tinue work for some time longer: Silver 19 parts, copper 1 
pirt, brass 2 parts. If practicable, charcoal dust should be 
etrewed over the melted metal of the crucible. 

A simple method of case hardening small cast iron work is 
to make a mixture of equal parts of pulverized prussiate of 
potash, saltpeter, and sal ammoniac. The articles must be 
heated to a dull red, then rolled in this powder, and after- 
ward plunged in a bath of 4 ounces of sal ammoniac and 2 
ounces of prussiate of potash dissolved in a gallon of water. 
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Improved milk-Testing Process. 

Alvln Middaugh, Scio, N. T.— This consists in heating a given 
quantity of standard milk and a given quantity of each farmer's 
supply to be tested, in separate vessels, to about 90° Fahrenheit, 
then coagulating the standard and samples, and Anally compressing 
the undrained and unsalted curd. The specified heat develops the 
odors of the impurities, and the quantity of curd or whey indicates 
the water present. 

Improved Combined Cupboard and Sink. 

Henry Cull, Marshalltown, Iowa.— The object of this invention is 
to combine a cupboard, provision, or milk safe with a sink in such 
a manner that, on being closed, it represents the appearance of a 
cupboard, while on being opened it furnishes a regular sink for the 
cleaning of dishes, etc. The invention consists of a cupboard with 
a hinged lid, constructed as a sink, and connected by a short pipe 
with a receptacle and waste pipe for conveying the water off. 
Improved Boot and Shoe. 

Charles F. Hill, Baltimore, Md.— This invention relates to certain 
improvements in boots and shoes ; and it consists in the combina- 
tion with the upper, the insole, and the outsole of a top sole, de- 
pressed without break or incision upon the upper side, and trimmed 
off upon the lower side, so as to leave a raised projecting edge for 
the vamp. 
Improved Piston for Steam Engines, Pumps, etc. 

Franz Felblnger and Johann G. Koch, Vienna, Austria.— This in- 
vention relates to pistons for steam engines, pumps, etc., having a 
series of small pistons, which operate to expand the packing ring by 
the pressure of the steam. The diameter and number of the small 
pistons may be varied according to the pressure and object for 
which the engine is intended. 




Improved Gas Wrench, 

Samuel B. H.Vance, New York city.— This invention consists in a 
key or wrench for turning the plugs of gas pipes in dwellings, etc., 
and relates particularly to the construction of the same, hollow 
hemispherical in shape, with an inner strengthening rib for each of 
the segments, into which its rim is divided by a series of notches. 
The ribs also strengthen the wrench, and so enable it to be made 
light and neat. 
Improved machine for Inserting Flbrons Screw 

Fastenings In Boots and Shoes. 
George V. Sheffield, New York city.— This invention consists of a 
machine for fastening on shoe soles, or fastening together leather 
work, pieces of rubber, and other analogous substances, by screws 
made of petrified hide or other animal fiber. The machine is essen- 
tially a combination of a boring tool for making the holes, also feed- 
ing the work along, if preferred, a screw tap for cutting the threads 
in the holes, a chuck for inserting the screws, and cutters for cut- 
ting off the screws after they are inserted, together with apparatus 
for operating the said devices. It also consists of these instrumen- 
talities so contrived that the boring tool, tap, and chuck move up to 
the place for operating on the work, perform their part, and then 
move away, while the work remains in position for work in which 
the fastenings are to be inserted in curved and irregular lines. 
Improved Chemical Fire Extinguisher. 
Jacob B. Van Dyne, Louisville, Ky.— This invention relates to cer- 
tain improvements in chemical fire extinguishers, and it consists in 
a hollow trunnioned extinguisher having a swivel joint connection 
with a stand pipe, and a trigger and catch device connected with an 
operating rod, whereby the extinguisher may be inverted and oper- 
ated from any floor. It also consists in the peculiar construction of 
the acid vessel, and the means for sealing the same. 
Improved Elastic Force Cup. 

John S. Hawley, 144 Chambers Street, New 
York city, whom address for Information.— 
The invention illustrated herewith is for 
clearing the discharge pipes of wash bowls, 
bath tubs, stationary wash tubs, etc., when 
they become partially or entirely stopped. 
A is a rubber cup ; B is a handle of wood ; C 
is an iron disk. A screw passes from the rub- 
ber cup to the handle, thus holding the three 
pieces securely together, as shown in the en- 
graving. In using this device, allow water to 
*• flow into the bowl or tub to a depth of three 
or four inches; the rubber cup is then placed 
» directly over the vent, and the handle is 
forced down three or four times with a quick 
motion. The water beneath the cup is thus 
forced into tho discharge pipe, with a sudden 
impulse, dislodging the obstruction and forcing it through the pipe. 
Patented through the Scientific American Patent Agency, January 
19th, 1875. 

Improved Earth Auger. 
Don Juan Arnold, Brownville, Neb.— This consists in a spiral 
flange, provided with a series of V-shaped cutters, arranged on an 
inclination outward toward the circumferential edge of the auger, 
the object being to make the flange take hold of and work its way 
into the hardest soil. 

Improved Cotton Bale Tie. 
J. J. Holloman, Humboldt, Tenn.— This invention consists in a 
bale tie, formed of a wire having a horizontal hook on one end, and 
on the other end, at right angles to the first, a second hook arranged 
vertically. This is used in connection with an intermediate plate 
having an aperture therein, the whole forming a simple, cheap and 
reliable tie. 

Improved Chemical Fire Extinguisher. 
Jacob B. Van Dyne, Louisville, Ky.— This invention relates to cer- 
tain improvements in portable wheeled chemical Are extinguishers ; 
and it consists in the peculiar construction of the acid vessel hav- 
ing studs, in combination with the holder ring having notches and 
also vertical slots, whereby the security of the contents of the acid 
vessel is increased and the inadvertent mixture of the acid with the 
alkaline solution prevented. 

Improved Carriage Bow Rest. 
William E. Yeager, Lawrence, Kan.— This is a rest for the back 
bow of a carriage and buggy top, which consists of an arm fixed on 
the pivot of the bow prop, so as to be supported thereby when pro- 
jecting back horizontally, and having at the rear end a groove into 
which the back bow falls near the top, so as to be supported and at 
the same time sustained against lateral play. The arm is made ca- 
pable of swinging upon the pivot to a certain extent, and it is con- 
nected to the bow by links so as to swing up with it, to avoid pro- 
jecting backward when the top is up. It is providedwith lugs on its 
hub, to be held by a stop on the pivot in the horizontal position, 
and in the vertical position also. 

Improved Lock for Pocket Books. 
Bart M. J. Blank, Jersey City Hights, N. J., assignor to Charles 
Kohlmann, New York city.— This is a small lever plate, which is 
pivoted to the flap-Dinding frame of the pocket book, and provided 
with a recessed lower part, that enters and locks to a recessed plate 
attached to the pocket book, and defines the motion of the lever. 
By swinging the lever to either side until stopped by the binding 
frame, the hook is placed in the direction of the slot, and at the 
same time released therefrom. 
Improved Process of manufacturing Ammonia. 
Farnham Maxwell-Lyte, Paris, France.— This invention relates to 
an improved process for the manufacture of ammonia, and it con- 
sists in combining a triad or pentad element with a readily oxidiza- 
ble element, so as to form an alloy of the two, which shall be of a 
spongeous character to present increased surface. This said alloy 
is subjected to a moderate degree of heat in a closed chamber, and 
a mixture of nitrogen and h> drogen (or a hydrogen compound) is 
then passed over the alloy, which produces, under the influences of 
heat and chemical affinity, a combination of nitrogen and hydrogen 
to form ammonia. An alloy of antimony and sodium or potassium, 
for instance, which decomposes water at ordinary temperatures, 
and rapidly at the boiling heat, is of this nature. 

Improved Wagon Seat Fastening. 

Charles Dixon, Weedsport, N. Y.— This is a strong and durable 
fastening for attaching seats to wagons, sleighs, and other vehicles, 
and it consists of a main plate with perforated lugs for the bolt of 
the clamping piece, that is firmly secured by an incline and shoulder 
of the upper lug, in connection with a recessed cam-shaped lever, 
the required position of the clamping piece being obtained by a pro- 
jecting shoulder of the same sliding in a recessed part of the lower 
supporting lug. 

Improved Pocket Book Fastening. 

Morris Rubens, New York city.-. This is an improved means of 
locking the hinged jaws of pocket books, cigar oases, etc. Each jaw 
is provided, near its center, with a clasp that is soldered, so as to 
project toward the other Jaw, binding on it, and producing thereby 
a double fastening. The clasps are made concave on the under 
side, and are provided with projecting knobs or buttons, which 
serve for the purpose of opening the frame by pressing with the 
fingers against them in opposite directions. ' 



Improved Side-Bar Wagon. 

Ephraim Soper, New York city.— A bolster mounted on the hind 
axle is used instead of the spring commonly employed for the sup- 
port of the side bars, and to serve, at the same time, for a truss to 
stiffen the axle. The C spring, by which tho side bar is attached to 
the bolster, is arranged to extend under the bolster, and up behind 
it, and over the top to the point of connection, so as to economize 
space. 

Improved Barrel Hoop. 

Leopold Weil, New York city.— This invention relates to a mode 
of fastening bands or hoops on barrels, casks, kegs, or analogous 
packages, and consists in a hoop having a cross-slotted wide end to 
receive a narrow end, both ends being locked together by reversed 
lips rising from opposite sides. 

Improved Railway Rail Support. 

Samuel L. Porter and Duane Peck, Rochelle, 111.— The main ob- 
ject of this invention is to so confine the ends of the rails that the 
usual fish plates will be dispensed with ; and it consists of a bed plate 
having two strong ledges cast thereon, in combination with a cast 
iron block and key and a set screw, the latter passing through a 
ledge, and holding the key in place. It also consists in orifices 
through the top of the bed plate for the admission of screw nuts 
and bolts. 

Improved Bedstead Fastening. 

Wyly Merritt, Atlanta, 6a., assignor to himself and M. T. Castle- 
berry, of same place.— The invention consists of a fastening plate 
contrived with a curved T head, which enters a curved undercu 
mortise in the post, and holds fast by the head without screws or 
bolts. The plate has a cylindrical enlargement, which enters a 
round hole at the bottom of a slot in the end of the rail, and holds 
it without screws or bolts, and without requiring the attachment 
of a special piece to the rail. The novelty lies in the contrivance of 
the fastening in one piece, and in the contrivance of the form so 
that the slots or mortises for connecting it to the post and rail may 
be quickly made by revolving cutters. 

Improved Steak Broiling Pan. 

David Burrel Smith, Bastrop, La.— The object of this invention is 
to provide an improved device for cooking steak and other meat, 
by means of which all the flavor and juices of the meat are pre- 
served, the tendency to burn obviated, and the meat cooked free 
from ashes, and without tho taste of smoke. It consists in two 
symmetrically shaped pans containing griddles, which pans, when 
placed together, fit tightly to form a closed chamber and hold the 
meat between the griddles in the center of the chamber, the pans 
being detachably connected by means of a curved lip and an exten- 
sion at one end, and the two handles which are grasped together at 
the other end. 

Improved Sliding Bench Vise. 

Pierre Eeinbold, San Antonio, Tex.— The object of this invention 
is to confine a piece of lumber of any length by pressure on its two 
ends instead of on its sides, for the purpose of holding the same 
while being dressed. It consists of a frame containinga sliding car- 
riage, which is operated horizontally by a screw. This sliding car 
riage has an adjustable portion, which, being provided with a ver- 
tical screw and a guide rod, is capable of vertical adjustment above 
the table. 

Improved Sash Holder. 

Thomas Walker, Pleasantville, Md.— The object of this invention 
is to provide an improved fastening for window sashes, for the pur- 
pose of maintaining the same in any desired position. It consists 
in a bolt which is screw-threaded at one end, and provided with an 
adjustable friction pad, and pivoted at the other to a short crank. 
Said bolt carries a washer, between which and the friction pad, and 
surrounding said bolt, is a spiral spring which forces the pad against 
the edge of the sash to hold it in the required position, and the crank 
is. rigidly attached to a shaft terminating in a knob, by means of 
which the device is operated. 

Improved Plow, 

David Burrel Smith, Bastrop, La.— This invention relates to cer- 
tain improvements in plows ; and it consists in the peculiar con- 
struction of a subsoiling device, in which an adjustable foot cuts 
a straight line through the hard pan below the plow, which, while it 
meets all the requirements of a subsoiler, lightens the draft, and 
enables the detachable device to be used in front of the plow for a 
coulter. 

Improved Evaporator for Saccharine Liquids. 

Thomas Scantlin, Evansville, Ind.— The primary objects of this in- 
vention are first to construct an evaporator consisting of a series of 
pans, all communicating one with another, without the use of solder 
or rivets ; and second, to provide for a continuous side passage by 
which one pan of the series may be made, at will, to communicate 
with any one or more of the series, whether adjacent or not. To 
these ends, the evaporator is composed of a series of metal pans 
and communicating open side passages or channels, the latter 
beingprovided with sliding valves, stoppers, and plugs, so that the 
liquid may be conducted from any pan of the series to an adjacent 
one, or past an adjacent one to another which is remote in the ser- 
ies, and thereby the contents of the several pans may be kept sepa- 
rate, or commingled more or less, as required, or according as the 
heat varies in intensity in different parts of the furnace. 

Automatic Governor for Hot Air Furnaces. 

Solomon Kepner, Pottstown, Pa.— The object of this invention is 
to provide an automatic or self -regulating governor for hot air fur- 
naces, in which the blast of hot air is made to regulate the draft to 
the fire box, or from the combustion chamber of the furnace. It 
consists in a pivoted lever provided with a valve and damper so ar- 
ranged that, as the valve is moved by the blast of hot air, the dam- 
per opens communication from the outer air to the fire box or 
smoke pipe, and by diminishing the draft correspondingly reduces 
the generation of heat in the furnace. The lever is graduated and 
provided with a balance weight, by means of which the sensitive- 
ness of the device may be regulated. 

Improved Non-Explosive Lamp Collar and Filler. 

James A. S. Hanford, Chicago, 111.— The object of this invention 
is to obviate the danger attending the exp'osion of the accumulated 
gas or oil vapor in the body of the lamp ; and it consists in the com- 
bination, with an ordinary lamp collar having side perforations, of 
hinged stoppers, which act as safety valves in the event of an ex- 
plosion, and also afford a means for filling the lamp while it is burn- 
ing, without danger. The invention also consists in a supplemental 
collar provided with the above devices, which said collar is screw- 
threaded, so as to be interposed between the collar and burner of 
any ordinary lamp, whereby the advantages of the invention are 
available in all kinds of lamps without alteration or injury. 

Improved Thill Coupling. 

Alfred W. Forwood, Georgetown, Ky.— An adjustable box fills the 
space between the journal and the clip, and is fitted into the jack. 
The forward side of the box is made a half circle to receive the 
journal, while its rear side bears against the clip. The arm curves 
from its upper side back over the clip, and near its end is an adjust- 
ing screw. When the draft pin becomes Worn and the connection 
loose, so that the thills or pole rattle, the set screw is turned down 
which throws the arm up, and consequently the circle forward, so 
that the box fits closely to the journal. 
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For Sale— Large lot seoond hand Machinists' 
Tools, cbeap. Send for list. I. U. Shearman, 45 Cort- 
andt Street, New York. 

Agricultural Implements, Farm Machinery, Seeds, 
Fertilizers. K. H. Allen * Co.. 189 * 191 Water St. .N.Y. 

Microscopes, from 50 cts. to $500, for Scientific 
nvestlgatlon and home amusement. Magnifying Glasses, 
Spy Glasses, Telescopes, and Lenses. Price List free. 
McAllister, M'f'g Optician, 4a Nassau St., New York. 

5,000 Tinners and Grocers should manufacture 
and sell the A. I.. Wilcox Patent Self-Sealing Fruit Can. 
No wax, no solder used. State and County Rights for 
Sale. For particulars, address A. A. Wilcox, West 
Merlden, Conn. 

For Sale— Two recent U. S. Patents for Improve- 
ments on Dental Laboratory appliances. Address C. D. 
Cheney, Canandalgua, N. Y. 

Boilers and Engines manufactured especially for 
the trade. Send for reduced price list. Erie City Iron 
Works, 45 Cortlandt St., New York. 

Hydrant Hose Pipes and Screws, extra quality, 
very low. Send for prices. Bailey, Farrell & Co., Pitts- 
burgh, Pa. 

Manufacturers of Chicory Root Cutters, please 
send their Circulars to M. Ott, P. O. Box 353, Stock- 
ton, Cal. 

Hydraulic Elevator makers, send circulars to 
Bowditch & Co., Waterbury, Conn. 

A Valuable Patent on Saw Mills, just issued; will 
sell part of the U. S. and the entire Canada right . F . £ . 
Town, 181 Broadway, New York. 

American Metaline Co., 61 Warren St., N.Y. City. 

Hi HP. Englue and Boiler Wanted. Address G. 
L. R. Livingston, Troy, N. Y. 

No good mechanic can afford to be without the 
Lightning Screw Plate. Dies are perfectly adjustable; 
wear does not spoil them. Wiley & Russell Manufactu- 
ring Company, Greenfield, Mass. 

The Philadelphia Scientific Journal says that 
"Messrs. Geo. P. Rowell&Co.,of NewYork.are so well 
and extensively known all over this continent, that to 
name them and explain the nature of their business 
would be superfluous. No Newspaper Advertising 
Agency has ever displayed more energy and skIII in the 
transaction of this delicate and tact-requiring business. ' ' 

For price of small copper boilers to drive small 
steam englues, address, with dimensions, and enclose 
stamp to Geo. Parr, Buffalo, N. Y, 

Situation wanted by an Engineer of Stationary 
Engine. Address W. M. Burhaus, Barrytown, N. Y. 
Wooden Ware Patent for Sale. 294 7 N . Y . P . O. 
Grindstones, 2,000 tuns stock. Mltchell,Phila.,Pa. 
Lathe G ear Cutters, Wm.P.Hopkins,Lawrence,Ms. 

The '■ Catechism of the Locomotive," a book of 
625 pages , 250 engravings, fully describes the theory, con- 
struction, and management of American Locomotives. 
Price, post-paid, $2.50. Address The Railroad Gazette, 
73 Broadway, New York. 

For 13, 15, 16 and 18 inch Swing Engine Lathee, 
address Star Tool Co., Providence, R. 1. 

Wanted— Machinery for splitting out or riving 
Pipe Staves 60 Inches long, 3 to s Inches wide, and \% 
Inch thick, from White Oak Timber, for the New Orleans 
market. Address Geo. G. Hughes, Jackson, Tenn. 

Mills for Flour & Feed, White Lead, Colors, Ivory 
Black, Printing Ink.&c, John Ross, Wll lamsburgh.N.Y. 

Telegraph and Electrical Instruments and Eat- 
eries, cheap. M. A. Buell,86 Bank St.. Cleveland. O. 

Models for Inventors.— H. B. Morris, Ithaca,N.Y 

Three Second Hand Norns Locomotives, 16 tuns 
each ; 4 ft. d% Inches gauge, for sale by N. O. & C. R. R. 
Co. . New Orleans, La. 

1, 2& 3 H.P. Engines. Geo.F.Shedd,Waltham,Ms. 

Boult's Paneling, Moulding and Dovetailing Ma- 
chine Is a complete success. Send for pamphlet and sam- 
ple of work. B. C. M%ch*y Co., Battle Creek, Mich. 

Saw Ye the Saw ?— $1,000 Gold for Hand Sawmill 
to do same work with no more power Expended. A. B. 
Cohu, 197 Water St., New York 

For best and cheapest Surface Planers and Uni- 
versal Wood Workers, address Bcntel, Margedant & Co., 
Harol ton, Ohio 

Diamond Carbon, of all sizes and shapes, for 
drilling rock, sawing stone, and turning emery wheels, 
also Glaziers' Diamonds. J. Dickinson. 64 Nassau St., N.Y 

The Baxter Steam Engine, 2 to 15 Horse Power. 
Simple, Safe, Durable, and economical. 
"The Best are always the Cheapest." 
Over One Thousand in use, giving entire satisfaction. 
Address Wm. D. Russell. IS Park Place, New York. 

Engines, 2 to 8 H.P. N. Twiss, New Haven, Ct. 

Agents.— 100 men wanted ; 810 daily, or salary^ 
selling our new goods. Novelty Co., 300 Broadway, N. Y, 

Thomas's Fluid Tannate of Soda never fails to 
remove Scale from any Steam boiler; It removes the 
scale-producing material from all kinds of water ; cannot 
Inju-i Boiler, as It has no effect on Iron; saves 20 times Its 
cost both In Fuel and repairs of Boiler; Increases steam- 
ing capacity of Boiler; has been tested in hundreds of 
Boilers; has removed Bushels of Scales in single cases. 
It Is in Barrels 500 lb., \ Bbls. 250 lb., a Bbls. 1251b.. 
Price 10 cents per lb., less than % price of other prepara- 
tions, and superior to all others. Address orders to 
N. Spencer Thomas, Elmlra. N. Y. 

For Tri-nltroglycenn, Mica Blasting Powder, 
Electric Batteries, Electric Kuses, Exploders. Gutta Per- 
cba Insulated Leading Wires, etc., etc., etc., result of 
seven years' experience at Uoosac Tunnel, address Geo. 
M. Mowbray, North Adams, Mass. 

Faught'B Patent Round Braided Belting— The 
Best thing oat— Manufactured only by C. W. Amy, 301 & 
303 Cherry St., Philadelphia. Pa. Send for Circular. 

Genuine Concoid Axles— Brown,Fisherville,N.H. 

Price only 83.50.— The Tom Thumb Electric 
Telegraph A compact working Telegraph Apparatus, 
for sending messages, making magnets, the electric light, 
giving alarms, and various other purposes. Can be put In 
operation by any lad. Includes battery, key, and wires. 
Neatly packed and sent to all parts of the world on receipt 
of price. F. C. Beach & Co., 246 Canal St., New York. 

Hydraulic Presses and Jacks, new and second 
band. Latnes and Machinery for Polishing and Buffing 
Metals. K. Lyon. 410 Grand Street New York. 

The Lester Oil Co., 183 Water St, N.Y., Exclusive 
Manufacturers of the renowned Synovia! Lubricating Oil. 
The moat perfect and economical lubricant In existence. 
Send for Circular. 

Xempies and Oilcans. Draper, Hopedale, Mats. 



Peck's Patent Drop Press. Still the best in use. 
Address Mllo Peck, New Uaven, Conn. 

The " Scientific American" Office, New York, is 
fitted with the Miniature Electric Telegraph. By touching 
little buttons on the desks of the managers signals are sent 
to persons In the various departments of the establish- 
ment. Cheap and effective. Splendid for shops, offices, 
Iwelllngs. Works for any distance. Price S6. with good 
Battery. F C. Beach & Co., 246 Canal St., New York, 
Makers. Send for free Illustrated Catalogue 

Small Tools and Gear Wheels for Models. List 
free. Goodnow & Wlghtman. 23 Cornhlll. Boston. Mass. 

Hotchklss Air Spring Forge Hammer, best in the 
market. Prices low. D. Frisbie & Co.. New Haven. Ct. 

For Solid Wrought-lron Beams, etc., see adver- 
tisement. Address Union Iron Mills, Pittsburgh, Pa. for 
lithograph, &c. 

Spinning Rings of a Superior Quality— Wbltins- 
rille Spinning Ring Co., Whltlnsvllle. Mass. 
All Fruit-can Tools, Ferraoute W k's, Bridgton.N. J. 

Wash Stands, New Styles, Marble Tops, can be 
used In anv situation. Prices very low. Send for a cata- 
logue. Bailey, Karrell & Co., Pittsburgh, Pa. 

For best Presses, Dies, and Fruit Can Tools, Bliss 
ft Williams, cor. of Plymouth and Jay, Brooklyn, N.Y. 

Mechanical Expert in Patent Cases. T.D. Stetson, 
23 Murrav St. . New York. 

For Solid Emery Wheels and Machinery, send to 
che Union Stone Co ., Boston, Mass . , f or circular. 




J. G. B. ought not to remove the canceling 
Ink from postage stamps, as it may lead to fraud. 
— G. S. can cleanse his iron for galvanizing by 
using the dip described on p. 107, vol. 31.-J. P. 
McC. can clean shells by following the directions 
on p. 122, vol. 27.— J. M. C. will find directions for 
casehardening on p. 202, vol. 31.— F. E. can deodor- 
ize butter by following the directions on p. 119, 
vol. 30.— F. W. K. oan use rubber varnish for ma- 
king waterproof cloth. See p. 11, vol. 32.— D. H. 
can separate silver from lead by the method de- 
scribed on p. 138, vol. 32.— G. M. will find a formula 
for thickness of a boiler on p. 155, vol. 32. Read 
Camus on the " Teeth of Wheels."— R. R. B. ought 
to know that no instrument can possibly point out 
where gold, silver, lead, etc., lie buried in the 
earth.— J. T. C. can dissolve pure rubber In ben- 
zine, naphtha, or carbon bisulphide.— D. can re- 
move stains of Iron rust from fabrics by the meth- 
od given on p. 170, vol. 27.— H. B. can fasten leath- 
er to wood with marine glue. See p. 282, vol. 31.— 
J. A. W. can fasten chromos on thin canvas by 
following the directions on p. 91, vol. 31.— A. A. 
will find directions for separating aluminum on pp. 
91, 116, vol. 32.— R. MoA. can exterminate cock- 
roaches by using the recipe on p. 43, vol. 31.— A. 
K. should consult Ktlstel on the " Nevada and Cal 
ifornia Processes for Gold and Silver Extraction." 
— W. A. P. can galvanize his iron articles by the 
method described on p. 346, vol. 31.— I. G. will find 
a recipe for a hair stimulant on p. 3«3, vol. 31.— G. 
E. K. Jr. will find directions for making a black 
walnut stain on p. 90, vol. 32— G. C. H. can make 
windowglass opaque by the method described on 
p. 264, vol. 30— T. H. L. can utilize old rubber by 
the process described on p. B49,vol. 26.— J. S. F.can 
fill and polish his black walnut furniture by the 
method described on p. 315, vol. 30, and 317, vol. 31. 
— W. C. oan render wood fireproof by the process 
detailed on p. 280, vol. 28. 

(1) P. C. ast<3 : What is the chemical reac- 
tion resulting from the adding of tartaric acid af- 
ter bicarbonate of potash Is added to butter? A. 
Carbonate of potash, being an alkali, neutralizes 
the lactic and butyric and other acids in the ran- 
cid butter, but the excess of alkali used has a 
burning taste. The tartaric acid added decom- 
poses the potash salt, liberating carbonic acid,and 
the resulting tartrate of potash does not offend 
the sense of taste. 

(2) S. R. asks : 1 . For what particular pur- 
pose are lime and chalk used In the composition of 
soda glass ? A. The addition of lime to glass di- 
minishes its fusibility, while it increases its luster, 
but the addition of an excess of lime Is apt to 
make the glass milky when cold, although it may 
be perfectly clear while hot. 2. What is the pro- 
cess that has been patented by a French gentle- 
man for adding strength and elasticity to the glass ? 
A. The agent of M. Bastie, the inventor, lately ex- 
hibited specimens of the glass at the office of the 
Scienti fic American, New York, and subjected 
the same successfully to the most remarkable tests. 
The process for treating the glass has not yet been 
made public. 

(3) H. B. W. asks : How is rubber melted 
so that It can be run into molds ? A. The rubber 
is simply rendered soft by passing between roll- 
ers heated by steam, in which state it is pressed 
into the molds. 

(1) M. H. K. asks: What are the cheapest 
and best chemicals known, to be mixed together 
for use as a freezing mixture ? To what degree 
Fah. will they descend, and what are the proper 
proportions to mix and use ? A. One of the best, 
and one of the most economical, is the solution of 
sulphate of soda in commercial hydrochloric acid. 
Pour 5 parts of the acid upon 8 parts of the salt 
reduced to powder; the temperature may thus be 
redjeed from 50" to 0". 

(5) G. E. K. Jr. asks: How can I remove 
oil stains from marble ? A. First rub with ben- 
zine or turpentine, and then cover with powdered 
ohalk or pipe day and keep In a warm place for 
some time. 

(6) E. M. D. asks: What kind of clay should 
I use to make oruclbles? A. You do not state for 
what purpose you intend to use your crucibles. 
We cannot give definite directions unless we know. 
In order to render crucibles capable of withstand- 
ing great variation of temperature, several sub- 
stances are used : sand, flint, fragments of old cru- 
cible:, blaok lead, and coke are used for this pur- 
pose. The most refractory crucibles are those 



made with pure clay, or suoh as contains little or 
no oxide of iron and is free from calcareous mat- 
ter. The best clays contain the most silica, yet 
orucibles of pure clay are not absolutely infusible; 
and in the high temperature of a blast furnace, 
they sometimes soften so much as actually to fall 
into a shapeless mass. This defect can be some- 
what remedied by mixing the clay with graphite 
or coke ; either of these substances form a kind of 
S3lid skeleton, which retains the softened clay and 
prevents its falling out of shape. 

(7) S. F. H. & Co. say: We have some 
leather lined with blue oloth,such as is used for car- 
riage curtains. The color of the cloth is blue, and 
it rubs off. Can the color be made so as not to 
come off by applying a solution to it? A. Try 
dipping it into a solution of India rubber in naph- 
tha. 

(8) A. C. J. asks: Are the numerals and 
punctuation marks commonly used In telegraphy? 
A. The numerals are, but punctuation marks are 
not very generally used, except the full stop. 

(9) S. S. W. asks : How long should locust 
seeds be boiled before planting? A. Take three 
times as much water as you have seed,by measure. 
Boil the water, and pour it boiling hot over the 
seeds and let them soak till the next day : then 
plant them. The plants are as tender as melons, 
and the least frost will kill them, so do not plant 
too early. Some of the plants will have thorns, 
and some not ; save the tbornless ones to plant for 
shade trees;the rest you can use for hedges or throw 
away, for they are too disagreeable to keep In a 
civilized community. Both the thorny and thorn- 
less plants are perfectly hardy, require no shelter 
after the first start, and are about the safest tree 
to transplant (at any age) that grows in this lati- 
tude ; while their foliage and peculiar growth ren- 
der them Klmost Indispensable where variety is de- 
sirable.— H. H. 

(10) W. Y. asks: What tools does a men 
need to run a small engine with? A. A hammer, 
an assortment of files, a flat ohlsel, a cape chlsc), 
scrapers (Mi round and flat), a straight edge, an as- 
sortment of wrenches, a screw driver, and a belt 
punch. 

(11) F. W. asks: In manufacturing our 
common red brick, is there any way of coloring 
them, either by glazing or mixing, to produce some 
pleasing tint, without adding materially to the ex- 
pense? A. This can be done by facing them with 
a coloring preparation, as is now done in the case 
of encaustic floor tiles, but not without consider- 
ably enhancing the price. 

(12) W. R. H. asks : How much greater is 
the resistance of the ordinary railroad rail, made 
of wrought iron, than that of a rail of the same 
size and length of Bessemer steel and of malleable 
cast iron, respectively, in respect to resisting the 
shocks or strains of locomotive or car wheels 
when in motion ? A. The steel rail Is about 15 
times as strong as the wrought iron one, within 
the limit of elasticity. Malleable cast iron Is not 
well suited to resist shocks. 

(13) H. R. T. asks: Which is correct, "buhr 
stone" or "burr stone?" A. Both are correct, but 
i 1 buhr stone " is the more usual way of writing it. 

(14) R. C. M. says: I am putting in two 8x 
10 engines, to run together, and I wish to use cis- 
tern water. If I exhaust into a four inch pipe, ex- 
tending from the clotern upward, and keep a small 
stream of cold water running through it from the 
second story, 10 feet above the engines, will it con- 
dense the most of the steam ? A. This plan will 
not answer. Your best plan would be to use a 
proper condenser. 2. How will I get most power 
out of two 8x10 cylinders, coupled rigidly together 
or run independently and connected with one line 
shaft with belts? Part of the time I shall use only 
one cylinder for light work. A. It would no doubt 
be better to run them independently. 

How can I ascertain the number and claims of 
a patent? A. Either by making a search of the 
records, or engaging some one to do it for you. 

(15) A. A. asks : I have a steam heater of 
the following capacity, and desire to know what 
pressure it will stand without bursting. It is 18 
inohes long, 14 inches wide, 2Hi in. hes deep and Hi 
inch thickness of the Iron. The boiler pressure is 
45 lbs. The pipe that connects with the heater is 
% of an inch in diameter, and is about 60 feet In 
length. The exhaust pipe is Hi inch in diameter, 
and is not quite free. A. Under the conditions 
stated, the beater will have sufficient strength. 

(16) D. asks : Can the area of an octagon 
Inside of a circle be ascertained with mathematical 
exactitude, if the diameter of the circle be known? 
A. Tes. It is composed of eight equal isosceles 
triangles, of which two sides and the included 
angle are known. The two equal sides are each 
equal to the radius of the circumscribing circle, 
and the included angle is % of 300°, or 45°. 

(17) C. C. asks : In your issue of April 17, 
1875, In answer to the following question: "At 
what power would you rate an engine that is 8 
inches bore and 15 inches stroke, running at a 
speed of 20 revolutions with 80 lbs. steam " : you 
say : At about 12 horse power. By what formula 
do you calculate this ? Do you mean that the real 
effective power of an engine under these condi- 
tions is 10 horse power? According to Roper's for- 
mula, as well as Haswell's, 1 should figure it at 36 
horse power, with (say) 10 per cent off for friction, 
making about 32 horse power. A. We do not con- 
si der that either of these rules gives very correct 
results. Our answer was based on a personal 
knowledge of the actual performance of such en- 
g nes. The answer referred to effective hone 
p:>wer. It is quite true that the rules you men- 
. Ion will give you true results, if they represent 
the conditions of actual practice ; but in general 
tfiey do cot. 

(18) J. W. asks: How many inohes from 
the fulcrum must a ball of 12!^ lbs. weight bang to 
give 80 lbs. pressure on the square inch on a safety 



valve 1-^f Inches In diameter, the valve being be 
tween the fulcrum and the ball, with its center 
1% inches from the fulcrum ? A. You can work it 
out for yourself by the aid of the following rule : 
Multiply together : (1) The pressure of steam, the 
area of valve, and the distance of center of valve 
from fulcrum. (2) The weight of the valve, and 
the distance of its center from the fulcrum. (3) 
The weight of the lever, and the distance of its 
center of gravity from the fulcrum. (4) Add to- 
gether the products obtained by (2) and (3), and 
subtract the sum from the product obtained by 
(1). (5) Divide the difference by tho weight of the 
ball. 

(19) C. H. D. asks: I enclose you a photo 
graph of a windmill which is erected on an emi- 
nence near York, Pa. It was built in 1870 by an 
ingenious German, and has been regarded as a cu- 
riosity, being the only windmill for many miles 
around. The sails are rot constructed on tbe 
principle put forth in your recent article on wind- 
mills, but have a uniform inclination to the plane 
of revolution. They seem, however, to be very ef- 
ficient, and lam informed that the power varies 
from 5 to 10 horse power, according to the velocity 
of the wind, the sails being 3 feet wide, and the di- 
ameter of the wheel 25 feet. The shaft is inclined 
to the plane of the horizon at an angle of about 6° 
and is arranged to swing around a vertical sbaft, 
when the wheel Is shifted to face the wind. The 
power is transmitted by a pair of bevel wheels, 
and is utilized for crunching bones. This windmill 
is a model of workmanship and utilizes a power 
which is certainly cheap. A. We have no doubt 
our readers will be interested in this account; for 
while it Is probable that a wheel constructed with 
the proportions noted in our recent article would 
be somewhat more efficient, this Is a little simpler 
to construct. 

(20) P. F. asks : In a cylinder 6 feet high 
containing 6 cubic feet of air, how many lbs. 
pressure on the piston will be required to compress 
the air into 1, 2, 3, 1, 5 feet of volume respectively ? 
A, If the temperature is constant, the pressure 
varies Inversely as the volume. 

(21) L. H. R. asks: 1. Can you explain the 
principle of the gyroscope ? A: It may be ex- 
plained generally on the principle that, though the 
force of gravity is constantly acting downwards, 
there are other forces with which the force of 
gravity is resolved. See p. 91, vol. 31. 2. Was 
there a marine governor built some time ago upon 
that principle? A. There have been several. 

If a locomotive engineer be called upon to stophis 
engine as soon as possible, would it be advisable to 
shift the eccentric, thereby causing great resist- 
ance at every stroke, until the engine has stopped ? 
A. Itwould be better to shut off the steam, and 
apply the brakes. 

(22) J. W. H. asks : What is the difference 
in strength between an iron and a steel shaft, 4% 
inches in diameter ? How far will It spring with- 
out breaking, being 3 feet long between boxes? 
A. The steel axle will be about twice as strong. It 
would not be advisable to strain the shaft so as to 
spring it sensibly ; and, though it might not break 
at once, it would take a constantly increasing set. 

(23) M. P. S. says : We have a 60 horse 
power horizontal return tubular boiler,set in brick 
in the usual way. Length is 15 feet, diameter 54 
inches, and there are 56 three inch tubes. At rear 
of boiler is a combustion chamber, 3x5 feet, and 
the chimney is on one side, at front of boiler. The 
heat passes under the boiler, returns through 
tubes, and passes through a square flue, 12x12 inch- 
es, into the round iron stack, 48 inches in diameter 
and 36 feet high. This stack is lined with brick for 
about 20 feet up, reducing the area to about 40 
inches. Tbe draft is sluggish, and the cast iron 
covering of the rear combustion chamber has 
given way with tbe excessive heat. A. We think 
the stack is too large, and you might improve 
matters by contracting it at the bottom. 

(24) P. A. asks : What is the correct rule 
for getting an engine into line and squaring the 
shaft? A. Set up two lines, one parallel to the 
axis of the cylinder or through the c> Under, if 
possible, and the other perpendicular to the first, 
in the same plane. These are reference lines to 
measure from, to bring the shaft and guide into 
line. 

(25) B. & C. say : 1. We are building a boat 
about 60 feet long and 20 f eetwide, with a flat bot- 
tom and a light top,to be used as a trading boat on 
a small river. What engine power will be neces- 
sary ? A, The boat Is of a very bad model, and 
will probably require ar engine of from 15 to 20 
horse power. 2. Can the motion of a vertical en- 
gine be reversed ? A. A vertical engine can be re- 
versed by being fitted with a link, or with two ec- 
centrics and books. 3. Can a propeller be used on 
a flat-bottomed boat to advantage? A. If you 
build such a boat, it would be better to propel it 
with a stem wheel. 

(26) R. B. W. asks: Would a 12 horse 
power engine be sufficient to run a 65 saw cotton 
gin and a 30 inch grist mill ? A. Not If they were 
driven up to their full capacity. 

(27) D. S. S. says : I have a steel spring, 4 
feet long, lHi inches wide, and % Inch thick, which 
was bent to its utmost for a period of 1 week, at 
the rate of 100 times a day. T find that it now re- 
tains a bend which weakens it. Is it impossible to 
make one that will always retain its natural 
straight position when left alone ? A. All springs, 
however good, take a set in time. 

(28) J. B. K. says: I claim that a balance 
wheel on an engine does not give additional power 
to the engine, but only regulates It and gives a 
steady motion. My opponent claims that the bal- 
ance wheel gives the engine additional power. 
Who wins 1 A. You do. Your opponent appears 
to assert that the fly wheel has more power than 
the machine which moves it If this wei-the case, 
itwould be a very desirable kind of perpetual mo- 
tion. 
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(29) R. H. Mel. aaks: What is the best ce- 
ment or packing to use under a soft patch on boil- 
er or in a steam Joint? A. Red and white lead, to 
which One iron filings may be added. 

In a low pressure boiler, with mercury gage 
showing 15 lb3., is the actual pressure upon the 
piston 15 lbs. to the square inch or 15 lb3.+1494 (the 
atmosphere) which (with the vacuum) is about 45 
lbs. per square inch actual working prtssure ? A. 
The actual effective pressure is the total pressure 
above a vacuum on one side of the piston, dimin- 
ished by the total pressure above a vacuum on the 
other side. 



(30) B. B. B. asks: Will two hydraulic 
rams, with the same fall, with separate feed pipes, 
playing into the same landing pipe, work? If so, 
will they force up more water than one ram with 
the same fall? A. They would work satisfactorily, 
and, under favorable conditions, the two would 
deliver abo'it twice as much water as one. 

(31) F. A. C. says: 1. I have an upright 
boiler, 30 inches high above firebox, 15 IncheB in di- 
ameter, with shell and heads of wrought iron 96 
inch thick, with 40 flues each 94 inch in diameter. 
How great a pressure will it safely stand ? A. If 
well made, you can carry from 150 to 175 lbs. of 
steam. 2. Of what power ought an engine for this 
boiler to be ? A. From 1 to 1)4 effective horse 
power. 

(32) J. N. C. asks : What is your opinion 
about the use of compressed air for street car lo- 
comotion in lieu of steam (or hor=e) power ? What 
is 10 prevent the compressing of air Into suitable 
receivers, attached to each car and made to con- 
tain air to last long enough for one trip? A .There 
are numerous difficulties in the way ; but they may 
be overcomo, as many inventors are turning their 
attention to the subject. 

(33) R. A. K. asks: Of what dimensions 
should a boiler, engine, and propeller be, to draw a 
yawl 22 feet long and 5 feet beam, drawing 20 inch- 
es, at a speed of 6 miles an hour? A. Engine, 3x5; 
propeller, 2 feet in diameter and 8 feet pitch ; boil- 
er, 2 to 2)4 feet in diameter, and 3 or 4 feet high. 

(34i C. R. H a-ks: If I take a boiler, fill it 
full of water, and seal it up so as to have it prop- 
erly airtight, and place a fire under the same, what 
will cause the boiler to burst? Will it be the ex- 
pansion of the water, or the steam ? A. As water 
expands rapidly by heat, it is probable that the 
boiler would bo torn open long before the boiling 
point of water was reached. 

(35) W. S. B. says : We have a machine 
called a cool air slasher, situated in a small room in 
the attic of our mill. The room is so small that, 
when the atmosphere outside is damp and heavy, 
we cannot dry our yarn. The air in the room is so 
moist that thebeam3 and plaster overhead become 
wet. A ventilator on the roof, with a fan insido. 
is a benefit; but as moist air remains low and does 
not rise, I am thinking of putting a fan to one of 
the windows at the end of the room, the windows 
coming down to the floor. I will box in the win- 
dow on bottom, put In a suction fan, and opon the 
window at the bottom opposite the fan, more or 
less. Am I right ? A. Your general Idea is right : 
for if you cannot get a natural draft, you must 
create one, either by a heated flue or a revolving 
fan. It Is probable that you might get over the 
trouble by the use of a well devised flue. 

(36) J. B. S. asks : How is it that the wheels 
of a car are stationary on the axle while the wheels 
(of the same size) are going round a curve, the out- 
side track of which is of course longer than the 
inside ? A. One of the wheels slips in such a 
case. 

(37) A. F. & Co. say : We have been think- 
ing of using our exhaust steam by turning it into 
a tank containing cold spring water, thereby heat- 
ing our supply water and saving fuel. We have 
been advised by experienced men not do so, as 
they say we should burn out our boiler in a short 
time ; they claim that the grease contained in the 
exhaust steam would form into globules, which 
would sink to the bottom of the boiler and pre- 
vent the water from touching the plates, thereby 
burning them out, and that they know this by ac- 
tual experience with lake water in Chicago. With 
hard water or water containing much lime, it 
might be feaslole ; but with spring or soft water, it 
would be disastrous. Are these opinions sound ? A. 
There would not be much danger unless you use a 
very large amount of grease in the cylinder. In 
nearly all ocean steamers the condensed steam is 
used for feed water. With a proper oil cup, the 
amount of lubricant used in the cylinder Is very 
small, and is as effective as a much larger quantity 
admitted carelessly. It Is not well to use tallow 
in such a case. 

(38) F. S. L. asks : Are not the cubic con- 
tents of a stick of timber, 13 inches square at one 
end and 18 inches square at the other, of a uniform 
taper, equal to one of the same length, 15 inches 
square throughout? And is not the answer No. 
49, p. 251, vol. 32, Incorrect? A. The answer is cor- 
rect. The rule Is as follows: Multiply together 
the area of the two bases, take the square root of 
the product, add the areas of the two bases; and 
multiply by % of the hight. If A=area of lower 
base, a=areaof upper base, and h=altitude, then 

(Afo+VAa)xli 
solidity = 



power can be calculated; but that the effective 
horse power can only be found with precision by a 
test with the friction brake or dynamometer. Once 
more : Multiply together the area of the piston in 
square inches, the mean pressure throughout the 
stroke diminished by the mean back pressure in 
pounds per square inch, and the speed of the pis- 
ton infect per minute, and divide the product by 
33,000. If you can ascertain the pressure in lbs. 
per square inch required to overcome the friction 
of the engine— by subtracting this from the mean 
effective pressure, as determined by the indicator, 
and using the remainder for the effective pressure 
—you can calculate the useful horse power by the 
aid of the above rule. 



Applying the rule to 



2'25+1-t-^ 2-25 X 1 X20 

the given example, solldlty= 

=3Vt6-|-. 3 

(39) A. W. asks : What horse power are we 
using with an engine, diameter of cylinder being 
15)4 inches, stroke 32 ioohes, revolutions 73 per min- 
ute, average pressure throughout stroke being 
46 r 1 5 lbs. I A. Do you and many others who con- 
tinually write to inquire the horse power of en- 
gines ever read our replies on the subject ? We 
have published the rule in a dozen different forms, 
and have explained that, with the mean pressure 
as ascertained by the Indicator, the indicated horse 



(40) G. W. G. says : We have buried here 
(Galena, 111.) one Lytton, whose friends claim that 
he was the original inventor of the paddle wheel, 
and the first to put it in practice. Is this so? A. 
No. The paddle wheel was used by the ancient 
Egyptians, and later by the Romans. 

(41) L. K. Y. asks: Please give me a recipe 
to make a varnish to put on the outside of a silver 
plated cup, that I am going to gold plate on the In- 
side; it must be thin and easily taken off. The ob- 
ject Is to prevent the outside from being gold 
plated. A. Coat it with wax. 

(42) G. M. H. asks : 1 Can a strong electric 
current be sent through successive coils of fine 
platinum wire for gas lighting purposes? A. No. 
Can the current be divided at each platinum coll 
by some simple means, so that a part only may 
pass through the coll ? A. Yes, by shunting the 
coil. 

(43) B. R.H. says: II have a mirror for a re- 
flecting telescope, 14 inches in diameter, with a fo- 
Gal length of 13 feet 2 Inches. I wish to construct 
a telescope on the Cassegralnian plan. 1. What 
ought the diameter of the small mirror to be ? A. 
Two Inches. 2. What focal length should it havo ' 
A. Sixteen inches. 3. What should be the size of 
the hole in the large mirror? A. Two inches. 4. 
How can I tost the accuracy of the curvature of 
the mirrors ? A. By trial on a drop of mercury In 
the sun. 5. Is there any other method than Dra- 
per's of silvering the surface of the mirrors? A. 
English method of silvering glass : Solution A : 
Nitrate of silver crystals 90 grains, distilled water 
4 ozs. Solution B : Potassa, pure, by alcohol, 1 oz., 
distilled water 25 ozs. Solution C: Powdered milk 
sugar Yz oz., distilled water 5 ozs. A and B will 
keep In stoppered bottles; C must be made fresh 
and filtered. To silver an 8 inch glass speculum : 
Pour 2 ounces of solution, A, Into a glass vessel ca- 
pable of holding 35 fluid ozs. Add drop by drop, 
stirring with glass rod, as much ammonia as is 
j ust necessary to obtain a clear solution of the gray 
precipitate first thrown down. Add 4 ozs. of solu- 
tion B. The brown-black precipitate formed 
must be just redissolved by the addition of more 
ammonia as before. Add distilled water until the 
bulk reaches 15 ozs., and add drop by drop some of 
solution, A, until a gray precipitate, which does 
not re-dissolve after stirring three minutes, is ob 
talned; then add 15 ozs. more distilled water. Set 
aside to settle without filtering. Finally add 2 ozs. 
of solution C; stir gently and thoroughly in a 
round disk 3 inches deep and 2 inches larger than 
thespeculum. Suspend the speculum face down- 
ward in the liquid, which should rise Y\ lnoh up 
the side. The mirror is attached to a wooden 
block by pitch at the back after wetting the back 
with turpentine. 

(44) J. H. asks: Could a galvanic battery be 
made of sufficient current to stun birds, so as to 
oatch them if they were to alight upon the wire ? 
A. No. 

(45) S. H. asks : What is a Florentine re- 
ceiver, used for separating essential and other 

oils? A. A Flor- 
entine receiver is 
conical in form, 
and at the side is a 
spout, B C, com- 
municating with 
th3 bottom, the 
orifice, C, of the 
spout being much 
lower than the 
mouth, A, of the 
receiver. The dis- 
tilled product be- 
ing poured into 
this vessel, the oil 
separates from the 
water, and occu- 
pied the upper part of the vessel. The water, as it 
rises above the bend of the spout, flows off at C, 
while the oil may be from time to time removed by 
means of a pipette. 

(46) W. P. J. says: In the report of the 
Hartford Boiler Insurance Company, It is stated 
that common soda is as good an absorbent as any- 
thing. Does this mean sal soda, or carbonate of 
soda, or some other kind ? A. Common washing 
soda. 

(47) A. L. asks : Will a blowpipe drill a 
hole in the best sates manufactured? A. No. 

(48) C. F R. asks : Can you give me a re 
clpe for mixing dry pigment, as wat»r colors, for 
painting on paper? A. Mix the pigment with wa- 
ter to a thin piste. Add pure gum arable (heavy) 
sufficient, when dry, to make a soft dry cake, which 
may be used as a body color. 

What can I put on drawing paper to make it. 
transparent and still retain its smoothness and 
toughness ? A. See p. 208, vol. 32. 

What is the heaviest metal ? A. Platinum is 
(with the exception of indium and osmium, which 
are equally dense) the heaviest form of matter yet 
known. 

I often hear people say it Is too cold to snow; is 
it ever too cold to snow? A. Yes. An extremely 
cold, dry air is one from which the moisture In 
great part must have previously precipitated. 

If an ice house be built on the side of a hill, the 




walls being of stone 12 inches thick and two stories 
high, and the ice packed In the upper story, and 
the lower one used for a sort of refrigerator, would 
the temperature be sufficiently low to preserve 
fresh meat and other perishable articles ? A. We 
do not think that this arrangement would be satis- 
factory. 

(49) R. D. asks: 1. What distance apart 
should the lenses for a celestial eyepiece be placed, 
their diameters and focal lengths being as follows? 
1. Yi inch focus, ■& diameter, plane. 2. 1)4 Inches 
focus, \\ diameter, plane. A. Lenses 94 inches 
apart. 2. Where should the diaphragm be placed, 
and of what size should the aperture be ? A. Dia- 
phragm aperture 96", distant Yi inch from eye lens 
at its inside focus. 3. What distance apart should 
the lenses for a terrestrial eyepiece be placed,their 
focal length and diameters being (1) 2 inches fo- 
cus, \ $ diameter, plane ; (2) 2)4 inches focus, J J di- 
ameter, double ; (3) 2-s inches focus, 1)4 diameter, 
plane ; (4) 1)£ inohes focus,^ diameter, plane ? A. 
A or front lens to B=2-8", B to C=3-5", C to D=2-7-„ 
4.where should the diaphragm beplaced,and what 
the size of the aperture? A. Diaphragm aperture 
96", 1-5" in front of D, also diaphragm aperture 
0-23", distant 1'61" from A. 5. What will be the 
power of these eyepieces with a 3 inch achromatic 
of 48 inches focal length? A. Equivalent focus 
1-75", power 27. 

(50) J. D. W. says : I would like to know 
why the pile of my Leolanche battery bothers me 
as it does. The top of the pile swells up, and some 
kind of whitish stuff comes out. It smells some- 
what like hartshorn, and after it appears the bat- 
tery gets weaker. What is the cause of it? A. 
Probably it is owing to defective manufacture. \ 
The genuine Leclanche battery is cemented at the 
top with gutta percha, but an article has been 
made in this country in which paper is made to 
take the place of gutta percha. Now the paper 
absorbs the moisture from the solution and draws 
it out of the cell by oapillary attraction, and 
hence the appearance of the whitish deposit. The 
smell of hartshorn is due to the action of the bat- 
tery, ammonia being set free at the negative elec- 
trode. 

(51) R. O. T. says: 1. I wish to make an 
induction coil, about 10 or 12 Inches long, with a 
center bundle of iron wires of about 94 inch di- 
ameter. The inducing coil consists of No. 18 wire, 
and the secondary coil, of No. 28, both American 
gage. The primary coll is to be about 35 yards 
long, and what I want to know is how much of the 
secondary wire ought I to wind on the primary to 
get a spark at least % inch long? A. It would be 
better to use finer wire for the secondary coil, say 
No. 38 wire. Your secondary coil should be at 
least thirty times as long as the primary. 2. How 
must I make the condenser? A. Condensers are 
made of alternate layers of tin foil and paper 
saturated with paraffin, arranged like the leaves of 
an interleaved book, the metal plates being the 
printed leaves and the paraffined paper the 
blank paper. Each alternate metal plate Ib con- 
nected so as to form two distinct series, Insulated 
from each other, one of which is to be connected 
with each end of the primary coil. The spark of 
an induction coil cannot take the place of a bat- 
tery for general purposes. 3. I tried to make a 
condenser of sheets of tin foil, glued on each side 
of a large sheet of common newspaper; and after 
doubling it up so that the two sides did not touch 
each other, I connected each sheet with each ei d 
of the inducing coil. Will this do? A. You can- 
not make a condenser by rolling the sheets up 
separately as proposed. 4. Why oannot I use the 
induced current of a small coll for the i nduclng 
one of a larger ? A. The reason why you cannot 
use the induced current of a small coll for the in- 
ducing one of a larger Is that the induced current is 
one of tension, whereas quantity is required. The 
effects produced by the secondary coil result from 
the transference of electric quantity In the pri- 
mary to electric tension in the secondary. 

(52) J. J. J. asks: 1. If I make a square 
copper box 8x6 inches deep, and suspend therein 
a square of zinc. I will have a sulphate of copper 
battery. How many such cells will I require to 
plate with nlokel and silver ? A. Two. 2. How 
many such will be required to make the electric 
light? A. 100. 3. If I make a sliver solution by 
dissolving two silver dollars in acid, and put this 
solution Into three quarts of water, contained in 
a one gallon stone jar, can I, by suspending the 
articles to be plated In tbis solution and connect- 
ing them to the negative pole of a battery, plate 
them ? A. Use 100 parts of water, 10 parts cyanide 
of potassium, 1 part cyanide of silver. 

(53) Casks: Is there such a preparation eg 
chemical ink, teeoming invisible or fadlngafter 
writing, to reappear on exposure to heat ? A.Use 
a dilute solution of chloride of cobalt. 

(54) R. W. W. asks: 1. What causes the 
liquid, commonly called smoke water, to form In 
stove pipes ? A. A certain amount of water as 
well as Bmoke Is formed in the combustion of 
fuels. As long as the temperature of the flue is 
kept high enough, this water Is carried off in the 
form of vapor ; but if the temperature is lowered, 
It Is condensed and acquires an acid reaction from 
the sulphurous, sulphuric, and carbonic acldsgen- 
ented in the burning of the fuel. 2. What will 
effectually prevent the dripping nuisance? A. 
See that your flue is not chilled, has a good draft, 
and Is free from elbows, etc.,where vapors may be 
condensed and collec'ed. 

(55) B. H. A. says : I wish to procure a vat 
for boiling a solution of 1 part sulphuric acid and 
11 parts water; I want It to hold about 80 or 70 
gallons. Of what material should it be made, in 
order not to corrode? A. Porcelain lined Iron 
pots have been used with advantage for this pur- 
pose. 

(56) H. L. asks: What is the formula for a 
terrestrial ocular with plano-convex lenses, for an 
objective or Bpeoulum of 48 inches focus? A. 
Foci: A=l-5&"; Bag-SS", C=2-6&", D=l-50". Dis- 



tances, A B=2-57", B C=4-70", C D=245". Focal 
point, 0-713" in front of A. Aperture of A=07", 
B=0-7", C=llo", D=0 7'. Diaphragm apeiture, 
0-2", distant 129" from A. Diaphragm aperture, 
C-75, at inside focus of eye lens. Cap, 0-26, aper- 
ture distant 0'44 from D. Length of ejepiece=10 
inches. Field of view=30 minutes. Power=57 
A and B plane side to objective, C and D plane 
side to eye. 

(57) W. R. B. says : 1. In Dick's " Practical 
Astronomer" is a description of Rogers' plan of 
an achromatic telescope consisting of a small 
correcting lens of flint and crown glass to cor- 
rect a large object glass of crown. I do not un- 
derstand the formula for computing or construct- 
ing such a Ions. I have a good double convex 
lens of crown glass, 5 inches in diameter and of 97 
Inches focus. Will you please give me the diame- 
ter and focus of both the convex crown and con- 
cave flint composing the correcting lens, for such 
an object glass? A. Professor H. L. Smith gives 
the following formula for a 6 inch dialyte telescope 
of 894 reel focus; Crown objective, outside 
radius, 76-896 inches, inside radius, 175-109". Cor- 
rector composed of a plano-convex crown, radius 
8-9!)15",and a double concave flint lens, radii 161-14" 
and 9073". Flat sides of the corrector together, 
and crown next to object glass. 2. What is the 
distance at which it should be placed from the ob- 
ject glass? Is there any great difficulty In obtain- 
ing a satisfactory effect In this manner? A. The 
oorreotor, 4 inches diameter, is placed about half 
the focus of erown objective from it, and moved 
until it corrects the chromatic aberration; and 
then the lenses of the oorrector are separated more 
or less by 3 bits of card, about 3 <j inch, more or 
less, until the spherical aberration is corrected. 
The correction Is now perfect at center of field 
only; and the field lens of the Huyghenian eye- 
piece must be put In a sliding tube and slid out un 
til the correction is complete throughoutthe field, 
except a slight aberration at the margin. 3. I de- 
sire to attempt the construction of an achromatic 
object glass for a telescope. Will you please give 
me the radius of the different curves of the crown 
and flint for an object glass 4 Inches diameter, 60 
inohes focus? A. Tables for the curves of any 
pair of disks, given the index of refraction and 
dispersive power of the flint and crown, to the 
fourth place of decimals are to be found in 
Prechtl's "Praktischc Dioptrik," being Barlow's ex- 
tension of Herschel's tables. 4. Where can I ob- 
tain the flint and crown glass disks for the above? 
A. At Heroy & Marenner'sfChance'B agents), Duane 
street, New York city. 5. Is there any work pub- 
lished which would aid an amateur in the making, 
(grinding, polishing, and testing) of lenses? A. 
Got Draper's book, and also Prechtl, to read with 
the help of some intelligent Teuton. You will 
then be on the road to success. 



(58) H. W. VV. says : In your most interest- 
ing article In No. 10, on solar chemistry, you say 
that the gaseous substances which constitute the 
photosphere contain lime, magnesia, and iron. 
Are we to infer that our sunshine contains these ? 
Whatis the proof? A. The sunshine does not con- 
tain lime, magnesium, etc. Its spectrum, how- 
ever, contains certain dark bands which, when 
compared with the spectra of the metals in the 
state of incabdesccnt vapor, correspond with the 
bright spectral lines formed by these Incandescent 
vapors. But it is a prope r ty of incandescent va- 
pors to absorb light of the same refrangibillty as 
they emit. Hence the dark bands in the solar 
spectrum are absorption bands, due to the absorp- 
tion of certain portions of the sunlight by corre- 
sponding incandescent vapors. 

(W) C. A. says, in reply to E. G. , who asks 
what speed to give a foot power circular saw : I 
run mine at 4,500 revolutions per minute. My 
sawB are five inch, of No. 26 gage. The balance 
wheel is about 75 lbs. In weight, and I increase mo- 
tion with countershaft. I enclose sample of cuts 
made with a out-off saw. Are they good work for 
afoot power saw? A. Yes, very good Indeed, and 
give evidence that the sawyer is an expert. E G. 
and others will be much obliged for the Informa- 
tion. 

(60) R. H. H. says, in reply to J. S., "who 
asks if a belt would hug a smooth Iron pulley 
jloser than one covered with leather, and you say 
that you are not sure that a pulley covered with 
leather Is better than onewith a smooth iron face; 
I know it is better.for we put on a 10 inch iron pul- 
ley with a 4 inch face, and the belt would slip, no 
matter how tight it was. We changed it to a 10 
inch wood pulley with 4 inch face covered with 
leather, and it does the work now without any 
slipping." 

(61) G. B. says, in reply to A. B., who asks 
What Is the material used in the manufacture of 
corduroy, which gives that fabric so disagreeable 
an odor when wet? Animal size, made chiefly of 
dead horses, put in to give the fabric more body. 

(62) F. V. J. says, as to the needed improve- 
ments in the rail joints on street railroads : A piece 
of rubber put under the plate would prevent the 
evil to some degree. As the rails are now, they 
damage the cars ; but rubber put under the rails 
would act as a spring and deaden the jar. 

Minerals, etc. — Specimens have been re- 
ceived from the following correspondents.and 
examined, with the results stated : 

J. H. N. D.— The brilliant golden scales are films 
of muscovite, a variety of mica, which have ac- 
quired their color by the oxidation of a small per- 
centage of iron which the mineral contains under 
the influence of heat in a current of air.— J. U. E. 
—You are mistaken in supposing that the sun's 
heat is attributed by scientists to combustion. A 
great many suns made up of coal would have 
been entirely consumed during the time the sun 
has been the source of heat to the solar system. — 
M. H.— It is Bulphuret of lead or galena.— M. R. K. 
—We regret to Bay that the jewelers will not pur- 
chase these river pearls. We have bad a pear If rom 
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tie Wabash river many times the size of the larg- 
est specimen, but it is not saleable. 

B. M. asks : Which is the best way to bottle 
lager beer to avoid a second fermentation ?—R. H. 
M. asks : If a heavy sphere, whose diameter is 4 
inches, be dropped into a conical glass full of wa- 
ter, whose diameter is inches and altitude 6 inch- 
es, how much water will run over ? 



COMMUNICATIONS KECEIVED. 

The Editor of the Scientific American ac- 
knowledges, with much pleasure, the receipt of or- 
iginal papers and contributions upon the following 
subjects: 

On the Tides. By W. II. P., and by Z. 

On Poetry and the Locomotive. By J. H. B. 

On the Vital Principle of Organic Matter. By 
W. n. B. 

On Lighting Tapers. By F. W. D. 

On a Parasite of the House Fly. By D. V. D. 

On Boiler Explosions. By S. N. B. 
A so enquiries and answers from the following . 

M.-F. C. K.-H.C— O. C— II. S. R.-W. S. D.-P. B. 

-H. II.— (j. C. M.-.M. W. II. -J. M. E.-H.J. D.- 

J. P. -J. V. R.-A. V. E.-E. \V. P.-S.-A. W. P.— 

C. H. A. -J. M.-F. II. W.-S. T.-i:.Ci.-.I. B.D.— A. 

— L. 1''. II.- I. F. .I.-J. B.-R. A. K. 

HINTS TO CORRESPONDENTS. 

Correspondents whose inquiries fail to appear 
should repeat them. If not then published, they 
may conclude that, for good reasons, the Editor de- 
clines them. The address of the writer should al 
ways be given. 

Enquiries relating to patents, or to the patenta- 
b'lity of inventions, assignments, etc., will not be 
published here. All such questions, when initials 
only are given, are thrown into the waste basket, as 
It would nil half of our paper to print them all ; 
but we generally take pleasure in answering briefly 
by mail, if the writer's address is given. 

Hundreds of enquiries analogous to the following 
are sent : " Who makes the best steam trap? Who 
sells the best three horse engine ? Who makes 
the latest improved steam cut-off? Who sells the 
best sewing machine motor? Whose is the best tool 
steel V" All such personal inquiries are printed, as 
Fill be observed, in the column of "Business and 
Personul," which is specially set apart for that pur- 
pose, subject to the charge mentioned at the head 
if that ooluran. Almost any desired information 
inn in this way be expeditiously obtained. 

[OFFICIAL.] 



INDEX OF INVENTIONS 

POB WHICH 

Letters Patent of the United States were 
Granted In the Week ending 

April 20, 1875, 

AND EACH BEARING THAT DATE. 

IThoae marked (r) are reissued patents. 1 



Alarm, burglar, L. M. Johnson 

Alarm, burglar, Kennoch & Gllllland 

Ash pan for stoves, A. T. Bleyley 

Asphaltmn to a liquid, reducing, A. K. Lee 

Awning,,!. Idler... 

Baby walker, I. D.Clark 

Dale tie, J. W, Deyo 

Bui rel head adjuster. Granger & Smith 

Barrel stave adjuster, K. J. Granger 

Barrel tap and faucet, A. C. Springer 

Basins, etc., trap lor, Adee tfc Foley 

Basket stuff, machine for shaving, 14. J . Brooks ,.Ir 

Bed bottom, spring, G. I. . Shepard 

Bird cage, H. Belmer 

Bird cage, J. Maxhelmer 

Bit for blast holes, expanding, G. Frlsbee 

Bit stock, E. R. Charles 

Bolt threading machine, E. Sehlenker 

Bolting reel, A. H. Nordyke 

Boot b»x toes, making, G. S. Ilea ton 

Boot soles, edge setting, B. ,1. Tayman 

Bottle, L F. C. Schmidt 

Bottle stopper, II. & IX L. Bollermanr. 

Bottle wire fastening, II. W. Verlugton 

Box, lamp chimney, N. Harris 

Bridge, iron, J. B. Ends 

Bridle bit, A. Buermann 

Broiler, II . J. Chamberllu 

Bronzing machine, Forbes & Hallock 

Buckle, B. C. Young 

Bull's eye, W. "W. Wilcox 

Burner, lamp, .1 . Pigot 

Can. stand oil, J. D. Gray (r) 

Cans, nozzle for oil, W. Doe 

Cap box, A. Huskamp 

Car brake, A. Barker 

Car brake, D. 1). Klmel 

Car brake, Laauwe it WInkoop 

Car coupling, O. T. Baker 

Car coupling, G. C. Scliow 

Car coupling, J. G. Wilson 

Car coupling, S. T. Young 

Car for elevated railways, R. stone 

Car for Inclined planes, J. Earnsliaw 

Car, ore, S. L. Pierce 

Car pole coupling, street,.!. S. Hagerty 

Car starter, H. W. Baltz, Sr 

Car wheel, W. A. Miles 

Carbureters, air pump for, H. Seyter 

Carpet fabric, S. Horner, Jr 

Carriage, Scherb & Doland 

Carriage axle lubricator, J. M. WItmer 

Carriage Jump seat, C. K.Melllnger 

Carriage spring, W. F. Dusenbury 

Cartridges, loading, T. L. Sturtevaut 

Casters, etc., fastening, Thinnes & Schueler 

Chain, drive, W. D. Ewart (r) 

Chair, adjustable iron, G . Wilson 

Chair, rocking, A. List 

Chuck for screw threading, W. Aiken 

Churn, B. F. Price 

Cigar box.C.Gluud 

Cigar box, paper, Gr. A. Beldler 

Clamp, joiner's, D. A. Fisher, J r 

Clamping device, Maxwell & Scott 



162,235 
162,239 
162 267 
162,394 
162,261 
162,153 
162,351 
102, 2'W 
162,231 
102,421 
102,331 
1112,148 
162,316 
162,112 
162,400 
162,163 
162,271 
162,194 
162,408 
162,381 
162,200 
102,314 
162,316 
162,451 
162,285 
162,357 
162,318 
162,1 2 
162,161 
161,211 
162,1'5 
162,303 

6,396 
162,223 
162,387 
162,310 
162,290 
162,177 
162,336 
•62,197 
162,449 
162,452 
162,323 
162,358 
162,189 
162,379 
162,839 
162,186 
162,255 
162,385 
162,313 
162,209 
162,297 
162,278 
162,431 
162,433 

6,387 
162,447 
162,179 
162,137 
162,308 
162,284 
162,342 
162,281 
163,130 



Clock, R. H. Strong 

Cloth winding and measuring, J. Way land 

Coal scuttle, Feldmeier & Stoeppelwerth 

Cock, stop, P. Ball 

Corks, machine for tapering, Z. M.Lane 

Corn sheller, W. Stover 

Cotton gin feeder, F. W. Flynn 

Cotton seed drill, H. Stcckler, Jr 

Crucible mold, J. C. Wallace 

Cultivator, A. B. Colver 

Curry comb, A. F. Mlgeon 

Dental bib, R. Horton 

Dental mallet, J. T. Codinan 

Doorcheck, G. Burt 

Door knob, C. Rebstock 

Dough mixer, E. G. Morrison 

Drill for drilling metal. Shaw & Lucas 

Drill, rock, G. H. Reynolds 

Drill, tripod rock, Nutting & Githens 

Elevator, hay, J . Jones 

Elevator, hay end grain. T. Powell 

Elevator, hydraulic, C. W.Baldwin 

Elevators, safety catch for. F. B. Perkins 

Embossing tr printing stau p, J. A. Smart , . 

Engine governor, steam, G. L. McCahan 

Engine governor, steam, J. D. Willoughby 

Engine lubricator, steam, J. Farnan 

Engine valve, steam, R. Schmidt 

Engine piston cushion, G. H. Reynolds 

Fabrics, machlr.e for coating. L. L. Allen 

Fan, automatic, L . D . stamps 

Fare box, R. M. Robinson 

Fastener, metallic, G. W. Mcil U 

Faucet, J. G. Bickel (r) 

Fence, farm, T. W. Owens 

Filter rack, M. Lelner 

Fire arm, breech-loading, F. W. Freund 

lire a>m, revolving, Forehand & Wads worth 

Fire arm, revolving, R. White 

Fire arm, guard lever, etc., F. W. Freund 

Fire arm grip, F. W. Freund 

Fire escape, E. Matteson 

Fire extinguisher, J. T. Hall 

Fire shield, T. T. Moore 

Flour, making middlings, R. L. Downton 

Forging file blanlcs, T. L. Grover 

Fuel, artificial, J. J. Endres 

Furnace doors. J. Ashcroft 162,833 

Furnace door, E . H . Ashcroft 

Furnace, hot air, G. E. Wallls 

Gaffs, throat gear for, C. H. Kingston 

Game board, G. BaUes 

Gas retort, S. S. Putnam 

Gas stove, Burnham & Taite 

Gate, automatic, C. E. Gillespie 

Gate, farm, G. O. Ross 

Gate, farm, J. N. Wilson 

Gilding, passe-partout baee for, H. McHugh 

Glass stands, pressed, Hobbs & Brockunler 

Glass mold, Hobbs & Brockunler 

Glassware, A. A. Adams 

Glassware, C. W. Bruckunler 

Governor, D. L. F. Chase 

Grain scourer, M . I). Beardslee 

Harrow, J. McPlierson 

narrow, G. H. Pounder 

Harrow, C. W. Strombeck 

Harvester, J. H Elward (rl 

Harvester, bean. Barber & Amis 

Harvester rake, J. II. Myers 

Harvester reel.F. Wyman 

Harvester pitman holder, C. Wheeler, Jr 

Hat brushing machine, A. S, Joyce 

Hatchways, safety guard for, E. Sehlenker 

Hay loader, P. L. Craig ... 

Heel stiffener. J. W. Hatch (r) 

Hoist, hydraulic. F. Rochow 

Horse Interfering pad. H. S. Nichols 

Horseshoe. J. D. Fcltnou-.cn 

Hose pipe nozzle, compound, C. L. Jones 

Hydrant, II. H. Clover 

Hydrant, street. J. Flower 

Ice machine, S. B. Martin 

Ice machine, A. II. Tait 

Injector, steam, D. Fergus.. . 

Iron, pile for bar, W. F. Durfee 

Jelly press, W. W. Bostwlck 

Kettle handle, tea, W. S. Potwln 

Key fastener, R. F. Gibson 

Key fastener, J. Thornton 

Klin, brick, P. E. Smith 

Knife cleaner, F. A. Phlllippl 

Knife, pocket, C. P. Benedict 

Knitting machine needle, S. Peberdy 

Ladder, I. & C. Erksklne 

Lamp bracket, H. G. Hubon 

Lamp chimneys, box for packing, N. Harris 

Latch, door, J. A. Colby.... 

Latch, door, J. H. Crane 

Latch, locking, C. Seymour.: 

Lathe for turning wood, gage, F. Goulet 

Lathe, metal turning, T. Wilbraham 

Leather work, seam for, S. W. Shorey 

Light and heat, collecting rays of, P. Balestrieri.. 

Locomotive running gear, F. S. W. Nowotny 

Lock, combination, W. Gllllllan 

Loom harness motion, O. W. Kenlson 

Loom heddle frame, F. S. Pratt 

Loom pattern chain, L. J. Knowles 

Loom warp beam, E. Oldtield 

Lubricator for steam engines, J . Far nan 

Marble, etc., grinding, Robinson et al 

Mashing machine, .1. A. Mil Her 

Metal bars, enlarging ends of, G. H. Sellers 

Millstone balance, S. Bernhelsel 

Mincing machine, J. A. Miller 

Molding machine, J. II. Blalsdell 

Nail extractor, M. D. Converse 

Necktie holder, M. A. Head 

Needles, punching eyes of, S. C. Kingman 

Nut lock, S. Brunson 

Nut lock.C. L. Holland 

Oil cloth, polishing, J. Webber, Jr 

Oils, lubricating, Gordon and Bumpus 

Ore crusher, G. E. Noyes 

Organ, pneumatic action, T. Winana 

Oven, baker's, D. McKenzle (r) 

Paper barrel, N. Keely 

Paper box feed mechanism, E. B. Beecher 

Paper, calendering, N. H. Whitten 

Paper cigar box, G. A. Beidler 

Paper fastener, G. W. McGlll 

Paper fastener, metallic, G . W. McGlll 

Paperfeeding machine, D. Colbock 

Paper tube machine, J, F. Jones 

Pavement wood, Carr and Phillips 

Pa ements, laying cement, J. H. Hurlbut 

Pavlor's rammer, G. Hitchcock 

Pen holder, J. Larru 

Photograph burnisher, E. R.Weston 

Piano keys, device for shaping, M. Pratt 

Pianoforte pedal, L. C. Wnltlng 



162,430 
162,438 
162,367 
162,315 
162,241 
162,429 
162,371 
162,322 
162,325 
162,273 
102,299 
162,170 
162,154 
162.217 
162,113 
162,187 
162,315 
162,419 
162,302 
162,389 
162,307 
162,262 
102,252 
162,201 
162,401 
162,446 
162,160 
162 , 196 
162,192 
162,332 
162,320 
162,420 
162,184 
6,394 
162,411 
162,234 
162,221 
162,162 
162,208 
162,374 
162,373 
162,598 
162,252 
162,250 
162,157 
162,378 
162,362 
162,834 
162,335 
162,436 
162,291 
162,141 
162,309 
102,150 
162,283 
162,421 
102,448 
102,404 
162,234 
162,233 
162,330 
162,216 
162,219 
162,213 
162,295 
162,306 
162,205 
6,395 
162, 1S9 
162,405 
162,329 
162,328 
102,390 
162,195 
162,221 
6,388 
162,311 
162,251 
162,280 
102,388 
162,351 
162,370 
162,397 
102,432 
102,368 
162,159 
162,147 
162,305 
162,282 
162,259 
162,425 
102,415 
162,265 
162,112 
162,364 
162,171 
162,285 
162,272 
162,275 
162,423 
162,229 
162,444 
162,124 
162,263 
162,410 
162,164 
162,238 
162,191 
162,176 
162,188 
162,160 
162,253 
162,248 
102,422 
162,143 
162,247 
162,343 
162,274 
162,287 
162,175 
162,270 
162,167 
162,440 
162,377 
162,301 
162,450 
6,397 
162,237 
. 162,341 
. 162,260 
162,342 
162,182 
162,183 
162,352 
162,236 
162,218 
162,172 
162,384 
162,393 
. 162,442 
162,417 
162,443 



Pipe or hose coupling, G. M.Hopkins 162,169 

Pipe closing attachment, F. P. Bourne 162,268 

Planter, corn, C. Hutchlns 162,173 

Planter, corn, J. Stoll 162,428 

Planters, seed, G. W. Brown (r) 6,384, 6.335 

Plate lifter, D. M. Skinner 162,199 

Plow, C. L. Carter 102,151 

Plow, J. Lane 162,240 

Plow attachment, E. N. Yardly 162,210 

Plow, gang, L. O. Rockwood 162,251 

Pocket fastener, D. Neustadter 162,300 

Pot, coffee, J. Boyers 162,347 

Pots, spout for sheet metal, P. Lesson 162,395 

Press, cider, D. C. Starks 162,257 

Press, lard and cheese, A. J. Noe 162,407 

Press, steam drop, W. H. H. Slsum 162,200 

Presses, oil and other, A. Shcdlock 162,198 

Press, hydraulic pump, D. C. Starks 162,250 

Printing press feed gage, J. Turner 162,207 

Propeller, steering, W. H. Mallory 162,396 

Pump, R. A. McCauley 162,181 

Pump, McCoy and Harper 162,402 

Pump, air, G. E. Barker 162.264 

Pump for hydraulic presses, D. C. StarkB 162,256 

Pump, steam, J. North 162,409 

Pump, steam, W. Wright (r) 6,393 

PuncU. conductor's, H.Johnson 162,289 

Purifier, middlings, J. Brown 162,269 

Purifier, middlings, Crittenden aud Waters . ... 102,276 

Purifier, middlings, R. L. Downton 162,158 

Railway, elevated, J. B. Chmch 102,220 

Railway signal, H. Flad 1112,309 

Railway signal, J. Gordon 102.376 

Railway switch, E. A. Trapp 102,434 

Rain water cut-off, J. F. Hess 102,382 

Rain water cut-off, automatic, T. C. Fawcctt 102,366 

Rake, vine, J. W. Dunn 102,277 

Ring or fastener, suspending, G. W. McGlll 102,185 

Roll for rounding rods. T. S. Coo'.c 102,155 

Saw filing machine, T. Doyle 162,356 

Saw mill, circular, C. M. Fairbanks 162,279 

Saw sharpening machine, J. L. Knowltou 162,392 

Saw teeth, Insertlble.E. Smith 162,319 

Separator, grain, E. Knapp 162,292 

Sewer Inlet trap, J. McGuirc 162,403 

Sewing machine, J. L. Follctt 162,372 

Sewing machine, G. W. Hoffman 162,2^8 

Sewing machine winder, Rhoades el al 1G3,193 

Sewing machine power, J. K . Welter 102,441 

Sewing straw braid, W. F. Sprague 102,120 

Shawl strap handle, H. Edwards 102,360 

Shoe, L. Heath 102,100 

Shot boxes, cut-off for, H. C. Wey 102,320 

Shot charges, G. A. Capewell 162,349 

Shovel, C. H. Sayre 162,312 

Shovel blanks, casting, Binns and Barnes 162,145 

Shovels, manufacture of, T. J. Blake 162,146 

Sight protector, M. H. Mendeuhall 162,298 

Slgn.F. Bllllngham 162,114 

Slgnframe, open, E. F. Southward 162,203 

Skate.L. S. Ingraham 162,174 

Sled runner, R. B. Bird 162,266 

Soda water generator, J. Anderson 162.212 

Spinning machine, C. Z. Mattlson 162,246 

Spinning ring, W. T. Carroll (M 6,386 

Stair rod, A. W. Porter 162,116 

Steam trap, G. M. Hopkins 162, 08 

Stove and steam heater, cooking T. Penton 102,413 

Stove, cooking, J. Ii. Hyde (rj t , (i.s.vi 

Stove, gas, Burnham and Taite 162,150 

Stove, magazine, R. Blum 162,344 

Stove pipe shelf, R. D. Farr 162,365 

Stove, reservoir cooking, J. R. Hyde (r) 6,390 

Street sweeping machine, W. M. Blume 102,345 

Sugar, refining, F. O. Matthlcsscn 102,242, 162,213, 162,244 

162,215 

Table, L. Postawka 162,301 

Table, mangle and ironing, F. Way 162,439 

Table, folding, J. Bradfield 102,215 

Tanning hides, Bartenbach and Rlchter 162,140 

Tap and faucet for barrels, A. C. Springer 162,427 

Target.C. Buckner, Jr 162,149 

Telegraph wire. Insulated, W. Strlckler 162,201 

Thill coupling, J. S. Smith 162,202 

Tobacco package, J. D. Culp 162,353 

Toy pistol, A. E. Taylor 162,258 

Trowel, plasterer's, C. Dlsstou 162,355 

Truck, baggage, T. W. Porter 162,190 

Tuck creaser, H. C.Goodrich 162,2^7 

Tuck markers, II. C.Goodricll 162,225, 162,226 

Valve, Landsell and Leng 162,178 

Vehicle axle, S. T. Gamwell 162,375 

Vehicle seat, R. Rakestraw 162,310 

Vehicle spring, G. F. Godley 162,165 

Vehicle wheel, J. Curtis , 162,222 

Vehicle wheel, A. A.Phllbrlck 162,414 

Ventilator ridge, J. S. WIghtman 162,261 

Vessel for inflammable liquids, Chase and Crane. 162,350 

Vessel, metallic, W. B. Scaife tr) 6,391, 6,392 

Vessels, propelling and steering, Dor.nan etal... 162,156 

Wagon brake, O. T. Baker 162,337 

Wagon tongue attachment, W. M. Bemhard 162,214 

Walls, cramp for hollow, R. Hlnvest 162,383 

Wash bench, extension, S. Wiswall (r) 6,398 

Washer, metallic, M . G . Hubbard 162,386 

Washing machine, J. A. Eberly 162,359 

Washing machine, J. W. Hampton 162,380 

Washing machine, E. W. Maxsou 162,399 

Washing machine, T. J. McWane 162,296 

Washing machine, A. E. Worden.. 162,327 

Watch case, F. Steffany 162,331 

Wacch case machine, C. L. Thlery 162,324 

Water closet seat, J. E.Walter 162,437 

Waterwheel, T. Kring 162,293 

Well perforating tube, C. L.Travis 162,435 

Wells, pumping, Nlckerson and Streeter 162,406 

Wick raiser.H. C. Hart 162,286 

Windmill, M. Gore 162,228 

Window screen, J. Knowles 162,391 

Window washer, C. II. Smith 162,318 

Wood, bending, S. R.Bailey 162,138 

Wrench, H. R. Sloat 162,311 

Yoke, neck, C. R. Moon 162,219 

DESIGNS PATENTED. 

8,272.— Stovis. — B. M. Anthony, Detroit, Mich. 
8,273.— Oll.Cl.OTn8.— J. Barrett, New York city. 
8,274, 8,275.— BEEiSTpiN.-L. S. Beals, Astoria, N. Y. 
8,276.— Pottery— J. Coxon, Trenton, N. J. 
8,277.— Coffin Screws.— N. Hayden, Essex, Conn. 
8 218.— Badge. -H. C. Lees, Philadelphia, Pa. 
8,219.— Hitching Posts.— L. Schaefer, Cleveland, Ohio. 
8,280.— Pictuee Mounts. — R.Trautmann.New Yorkclty. 
8,281.— Vase.— W. Tweeddale, Brooklyn, N. Y. 
8,282.— Pitches.— H. Vasseur, Wallingford, Conn. 
8,283.— Spoons, etc.— c WItteck, New York city. 

TRADE MARKS REGISTERED. 
2,383.— Metai. Cav», etc.— T. Burger, Plainfleld, N. J. 



2,384.— Medicine.— E. R. Burnham, Chicago, 111. 
2,385.-SaAP.— W.Conway, Philadelphia, Pa. 
2,386.— Medicine.— W. M. Clarke & Co., Boston, Mass 
2,387.— Shirts.— E. Jennings & Co., Chicago, 111. 
2,388.— Watch Movements.— L. & M. Kahn, N. Y. city 
2.389.— Lard.— A. & J. M. Moses, New Yorkclty. 
2, 390. -Lard.— G. C. Napheys & Son, Philadelphia, Pa. 
2,391.— Petroleum.— Power & Co., London, Eng., et al. 
2,392 —Medicine. — J. H. Ruttley. San Francisco, Cal. 
2,393.— Jams, etc.— P. J. Kilter, Philadelphia, Pa. 
2,391 to 2,397.— Tobacco.— ,1. Sarrazin, New Orleans, La. 
2,398 —Stoves.— Summer King Co., Pittsburgh, Pa. 
2.390. -Copyable Inks. — F. de B. Bertot, New Yorkclty 
2.400.— Silks.— A. Dc Crciff & Co., New York city. 
2,101.— Coffhes, etc.— Focht ,t Co., Philadelphia, Pa. 
2,102.— Spirits.— Freiberg et (((..Cincinnati, Ohio. 
2,403.— Starch.— Glen Cove starch Co., New York city. 
2,401.— Corn Flour.— Glen Cove Starch Co., N. Y. city. 
2,405.— Rasps anlFilks. —Heller et al., Newark, N. J. 
2,406.— Soap.— Lincoln M'fg Co.. Providence, R. I. 
2,407.— Gloves, etc.— Passavant & Co., New York city 
2, 408. -Tots. —11. Jenkins, Brooklyn. N. V. 
2,409.— Corsets.— S. Kleinhergcr, New York city. 
2,410.— Fish.— Eagle Fish Co., "N'ew York city. 

SCHEDULE OF PATENT FEES. 

On each Caveat SI O 

On each Trade mark $1£3 

On filing each application for a Patent (11 years). . .813 

On Issuing each original Patent $20 

On appeal to ExamlnerB-ln-Chlef $1 O 

On appeal to Commissioner of Patents $920 

On application for Reissue $30 

On filing a Disclaimer $10 

On an application for Design (3K years) $10 

On application for Design (7 years) $15 

On application for Desle/n (1-1 years) $30 



CANADIAN PATENTS. 

List of Patents Okantkd in Canada, 
April 16 to 21, 1875. 

4,636.— Wm. T. Hoot etal., Ingcrsoll, Ont. Radiator and 

steam heating apparatus. April 16, 1815. 
4,637.—.!. L. Arams, Montreal, P. Q. Tobacco cutter 

April 10, 1875. 
■1,038. -J. D. Stark, Brooklyn, N. Y., U. S. Elastic 

wheel lubricator. April 16, 1875. 
1,639.— A. II. Swain, Winchester. Ind., IT. S. Adjustable 

table and Ironing board. April 16, 1875. 
4,640.— R. F. Cooke, New York city, V. S. Elastic horse 

shoe. April 10, 1875. 
4, Oil. -J. E. Wittier, Friendship, N. Y., V. S. Horse 

hay rake. April 10,1875. 
4,612.— M. D. Murray et al., Johnstown, N. Y., U.S. 

Breast collars for harness. April 16, 1S1R. 
4, 643. -A. L. Carey et al., Y'psllantl. Mich., IF. S. Chain 

pump bucket. April 17, 1375. 
4,644.— ^Vm. n. Gibbs, Oshawa. Out. Middlings purifier. 

April 17, 1875. 
4,615.— R. W. Jcffery, Woodhiidgc, Ont. Bolt lock for 

pitman box. April 17 1R75. 
4,646.— J. Currie, Toronto, Ont. Boiler foam preventer 

and fuel saver. April 17, 1875. 
4,647.— J. F. Webster, Hamilton, Ont. Screw machine. 

April 17, 1875. 
4,618.— L. W. Russell, Ganauogue, Out. Fence coruer 

April 17, 1375. 
4,649.— B. Slopcr, Montreal, P. Q. Hydrogen generator 

and carbureter combined. April 17,1875. 
4,650, — S. R. Bailey, Boston, Mass., IT. S. Wood-bend- 
ing machine. April 17, 1875. 
•1,651.— W. G.Rawbonc, Toronto, Ont. Cartridge creaser 

April 17, 1875. 
4,052.— S. II. Hall, Belle Maine, Iowa, U.S. Tan vat 

April 20, 1S15. 
4,653.— J. B. Porter, Yarmouth, N. s. Ironing machine. 

Apl 11 20, 1875. 
4,651.— E.T'lirany.Bennlngton, Vt., IF. S. Circular knit- 
ting machine. April 20, 1875. 
4,655. — A. G. Gray, St. John, N. B. Mowing machine. 

April 20, 1875. 
4,656. -S. Rydbeck.Reil Wing, Minn., IF. S. Mortising 

machine. April 20, 1875. 
4,657.-1. Levy, Ellavllle, Fla., IF. S. Fence picket ma- 
chine. April 20, 1875. 
4,658.— Wm. Pcakcr et al., Lramptou.Ont. Hot air dumb 

stove. April 20, 1875. 
4,659.— J. S. Kemp, Magog, P. o.. Manure-spreading 

machine. April 21, 1875. 
4,660.— B. Curtis, Jr., Boston, Mass., IF. S. Buckle at- 
tachment. April 21. 1875. 
4,661.— Wm. Shea, Trenton, Ont. Milk and liquid cooler 

April 21, 1875. 
4,602.— Win. J. Mansell, Toronto, Ont. Self-acting car 

coupling. April 21, 1875. 
4,663. — W. II. Landon. Princeton, Ont. Parlor cooking 

stove. April 21, 1875. 
4,664.— W. ,!. Wauchopc, Nlddrle, Scotland el al. Gas 

manufacture. April 21, 1875. 
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Back Pace $1.00 a line. 

Inside Page ...... 75 cents a line. 

Engravings may head advertisements at the same rate 
per line, by measurement, as the letter press. Adver- 
tisements must be received at publicatUm office at 
early as Friday morning to appear in next issue. 



FOR SALE, 

A part or whole interest in A GOOD MANUFACTUR- 
ING BUSINESS, PROTECTED BY patents; may be 
moved to any part of the country. A large business may 
be done, paying over 10J per cent profit on all goods sold. 
Kcason-iack of capital. Persons interested, address 
MACHINERY, care of DAUCHY & CO., 191 Fulton 
Street, New York. 



"EDEMjRAPHY." S>? £«£ "« 

jWeie system of Phonetic; Sh.nt llnud— :be fiLorttst, most maple, 
easy , anil cuinprehensUe. enabling am otic, in a short nine to rt-port 
trials, speeches sermons, &c. The Lord 8 Prayer is wriuet: with 
forty nine strokes of the pen, fctid 140 words per nilume Tl:e uuem 
ployed ahouldlearruhi s art. Price, by mail. 50 Ois. Agents wiiUr-J. 
Wlresa T. W EVANS ft CO.. 139 3 Seventh 9tre.-t Pbiia Pa. 

FOOT LATHES— Eureka Foot Lathe, $15. 
Combination Foot Lathe, $55. Automatic 15orIng Tool, 
$3. Send for lists to Amateurs' and Artisans' Empo- 
rium, JACKSON & TYLER, 1G German Street, Balti- 
more, Md, 



Model Engines. 




Complete Beta of 

„ Castings 

J Xi ■ \J " 1 3 z '^» for making small 

Model Steam Engines 1« In. bore, 3ln. stroke, prlceW; 
ditto 2 In. bore. 4 In. stroke, orlce $10. same style as cut. 
Eureka Foot Lathes only 15 Dollars. Gear WheelB and 
Parts of Models. All kinds of Small Tools and Materi- 
als. Illustrated Catalogue Free. 
UOODNOW & WIGHTMAN, 88 CornbUl Boston, Mass 



© 1875 SCIENTIFIC AMERICAN, INC. 



Ma* 22, 1875.] 
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BAIRD'S 




FOR PRACTICAL MEN. 

Our new and enlarged CATALOGUE OF PRACTICAL 
ANI) SCIENTIFIC BOOKS-S6 Dages, 8vo.— sent free to 
any one who will furnish his address. 

HENRY CAHEY BAIRD & CO., 

INDUSTRIAL PUBLISHERS AND BOOKSELLERS, 

406 WALNUT STREET, Philadelphia. 

STEAM BOILERS FOE SALE. 

We have seven Cylinder Horizontal Tubular Hollers for 
Sale, 50 and «0 horse power each, have been used less 
than 4 years, an<l are In good condition. A great oppor- 
tunity for those wanting that tyt>e of boiler. They are 
taken out to give place to the Densmore Sectional Safet y 
Holler, the object In the change being to save fuel. 
We manufacture the Densmore Sectional Safety Boiler, 
the best boiler made; gives perfect satisfaction, and Is 
au per cent more economical than any other boiler In use. 
Price, for the larger a Iz >-■ 9 , with all fittings complete, $26 
per horse power. Send for illustrated pamphlet. 

DENSMORE & CO., 
Corner of Flushing and Bedford Ave'a, Brooklyn, N.Y. 



FIRE PROOF SHUTTERS. 

CLAKK SCO'S SELF-COILING BOILING STEEL SEUTTEBS (Burglar Proof), For Store 

Fronts and Rear Windows, require no machinery or balance weights, andean be applied to any opening ; also Holi- 
ng Wood Sbutters for Stores and Dwellings. Thousands are In dally use, and are acknowledged tbe best shutters In 
tbe world. Send for Catalogue to JAMLS O. WILSON, Manager, 

318 West 26th St., New York, and at 
London, Paris, Vienna, and Berlin. 



Ma chinery <" Im proved Mnlea for malrtog 

SHINGLES HEADING/ AND STAVES 

Sole makers of the well known iHPBQvxDLAw'aPATXNT 
Shinolx and Heading Sawing Machine. For circulars 
address TREVOR A CO., Lockport, N. Y. 




THE 

Biplot Entile, 

The Cheapest and Best Portable 
Engine ullered to the Public. 

Price, 4 Horse Power $300 

•' c " " 400 

•' 7 " " 475 

'< 8K " " 540 

" 12 " ■• 725 

•• 15 " " 800 

Price of Stationary Engines: 

4 HorsePower $150 

6 " " 175 

7to8^ " " 225 

12 to 15 " ■ ■ 800 

Send for illustrated Circular 
and Price List. 

H. B. BIOELOW & CO., 

New Haven, Conn. 



AGENTS WANTED— $40 a Week and Expen- 
ses, or $100 forfeited. All the New and Standard 
Novelties, Chromos, &c. Valuable Samples free with 
circulars. Oriental Novelty Co.,lllChamberB St., N.Y. 




Bradley's Cushioned Hammer 

has larger capacity, la 
more durable, takes up 
less room, does more and 
better work with less ex- 
pense for power and re- 
pairs than any other Ham- 
mer In use. 

Guaranteed as recom- 
mended. Address 
BRADLEY 

Manufacturing 
Company, 

Smcms, N.Y. 

KNIGHT'S AMERICAN MECHANICAL DIC- 
TIONARY, a Cyclopedia of Science. Art and Man- 
ufactures, one of the nnest as well as most useful books 
ever published. Nothing else will take its place. It Is 
the only work In existence which gives an adequate view 
of tbe present advanced state of mechanical science. 
Full Information regarding over20,000 separate subjects, 
with aoove 5,000 Illustrations, costing One Hundred 
Thousand Dollars ($100,000). It will be issued In 38 parts, 
or three bound volumea. The price of each part Is 50 
cents, pavable on delivery. Prices for each bound vol- 
ume: Cloth. $7; sheep, $8; half morocco, $9. A gentle- 
man of good address and business ability, deMrlnp pro fit- 
able employment. can obtain a good aqency far ih'ft xo'or k 
byapplyingto J. B. FORD & CO., Publishers, 

27 Park Place, New York. 



IMPROVED MACHINERY for STAVE 

HEADING, SHINGLE AND HANDLES, CABINET 
MAKER'S MACHINERY, BAILEYGAUGE LATHE. 
DURKEE'S AUTOMATIC SAW MILL (Improved). 
KEY SEAT CUTTING, PULLEY HOKING AND 
MILLING MACHINES, RADIAL DRILLS, STEAM 
ENGINES, & BAILEY'S VENEERING MACHINES, 
CABLE & SHEAVES, for transmitting Power, etc. etc. 
T. R BAILEY & VAIL, Lockport, N. Y. 



Machinists' Tools, 

All sizes at low prices. E. GOULD, Newark, N. J. 



Stop! Camper! Stop! Militia! Miners! Firemen! Tour- 
ists! Everyone! Take up thy bed and walk! 



POCKET BEDSTEAD, 





H0USf.(*rlOME 

Camp. 



A great boon to mankind. See cut In this paper, Feb 18. 
By Express, il; with plated mountings, $5. A0\1 85c. for 



poatage, when ordering by mall 

and the trade. No free list. CAMP'LOUNGE CO 

N. Y. j FKED " 



Special terms to Agent, 
iree list, uamp LOUNGE CO.. Troy, 
MILLBli, S Liberty St., New York. 



DITCHING AND DRAINAGE MACHINES 
furnished et a moderate cost, cultiag ditches of 
any width and depth In ground fre» from stumps and 
rocks. Machines worked by from four to six horses, and 
two men will do the labor of fifty men a day at least 
State and County Right s f of Sa le . Address 

RANDOLPH BROTHERS, 
111 Broadway, New York City. 

AS. GEAR. .BOSTON, furnishes all kinds of Macbi- 
• nery A: .Hechauica.1 Hnppliesat popular prices. 



m 



BLAKE'S PATENT 

Stone and Ore Breaker 

Crushes all hard and brittle substances to 

any required size. Also, any kind of 

Stontc for Roads and for Concbkte, &c. 

Address BLAKE CRUSHES CO., 

New Haven. Conn. 



PUNCHING 

r DR0P MtBBSEa k^^iSS™' 7 



For the Best and i'hrRp* 
est address THE STILES 



ll WROUGHT 
- - IRON 

Beams & Girders 



THE Union Iron Mills, Pittsburgh, Pa. 
The attention of Engineers and Architects Is called 
to our Improved Wrought Iron Beams and Girders (pat- 
tented), in which the compound welds between the elem 
and flanges, which have proved so objectionable In the old 
mode of manufacturing, are entirely avoided. We are pre- 
pared to furnish all sizes at terms as favorable as can be 
obtained elsewhere. For descriptive lithograph address 
Carnegie Brothers A Co,, Union Iron Mills, Pittsburgh. Fa 



Th a fpnl 1 fi-Q fo I Prize Picture sent free ! An 
lllt3 lUn-UabC . ingenious gem ! 50 oWeett 
to flndl Address wlthstamp.fi. C. ABBEY, Buffalo, N,Y, 



PATENT 



TO EL,ECTRO-PI,ATF.RS, JEWELERS, 
AND WATCHMAKERS. 

BATTERIES, CHEMICALS, AND MATERIALS,ln sets 
or single, with Books of Instruction for Nickel or Silver 
Plating. THOMAS HALL, Manufacturing l-.lectrlclan, 

IBromneld Street Boston. Mass. Illustrated Catalogue 

ictfree. 



Improved Slotting Machine. 

New Trip to relieve the Tool on the 
up stroke. The best arrangement yet 
jBijhesi Award of the American Institute 
in Fair of 1874, against all competitors. 

WOOD k LIGHT MACHINE CO. 

Wohcbstfb.Mass., Manufacturers of all 

kinds of iron Working Machinery; 

Lathes, I'lancra, Shapes, Drills, BSIr 
Cutters, &t Also, Shafting, Pnlllpl, it 




Planing & Matching 

and Molding MachTn.es, Gray and Wood's Planers, Self 
oiling Saw" Arbors, and other wood- working machinery- 

s.aTw^- • ' ■ " * T " - " 



FOOD'S MACHINE CO., ' 
Send for Circulars* etc. ■ 



91 Liberty St., N.Y. 
67 Sudbury St.. Bo ston. 



BEAUTIPITL DECALCOMANIA 

or Transfer Pictures, with full last ructions and 84 pg. 
catalogue, tent post-paid for 10 cents. 100 for 50 cts. 
They are Heads, Land scapes, Flowers, Autumn Leaves 
Animals, Birds, Insects, Grotesque and Comic Figures, 
Ac. They can be easily transferred to any article so 
as to imitate the most beautiful painting. Also 5 
beautiful Gwn Chromos for H) cents, 50 for &0 cents. Agents 
wanted. Address J. L. PATTEN & CO., 71 fine St., New York. 



io 



THE IMPROVED 

NIAGARA STEAM PUMP, 

96 to «7 Pearl St., Brooklyn, If, T. 
Manufactured solely oy 

Hubbard & Aller. 

Engines and Boilkbs, 

Pulley », Shafting and Hanger* 

a Specialty. 




STEEL STAMPS. 

List and Samples free. B. M. Douglas, Brattleboro'.Vt. 



COPE & MAXWKI.I, ITI'F'G CO.'S 

TNDP1PP1NDP1NT BOILER- FEED pumps 
111 Unrnn Una 1 tne mo8 t reliable and low- 
est priced Steam Pumps offered. Special Price Lists on 
application, from Office and Steam Pump Works, Hamil- 
ton, Ohio. Wabbboohs, Chicago, 111. ; Cincinnati, Ohio. 

uiPflTItinn » week ana expense* to all. Article, 
Xh I XU I new, staple as flour. Samples free. CM 
<PUUO<J)dU LINLMOTONABRQ., N.T. Or Chicago. 



in 



A WEEK to Male ana female Agents, In their 
locality. Costs NOTHING to try It. Partlcula s 
FREE. P. O. VICKERT * CO.. Augusta, Me. 



OTIS' 




461 to 46T 



FIEST & FBYIBIL, 

MANUPACTTTBEBS OF 

BanflSawfflachines 

for all sawing purposes. Im- 
portant results obtained In 
Band Slitting Saws. Man- 
ufacture most all other Wood 
Working Machinery, for Fur- 
niture particularly: also make 
the mdst perfect Saw Set of 
all, and have a large stock of 
best French Band Saw Blades. 
S end for a Catalogue to 
40th St., New York City. 



ALCOTT LATHES, for Broom, Rate and Hoe Handles, 
S. C. BILLS, 51 Cortlandt St., N. Y. 




THE LEHIGH VALLET 

Emery Wheel Co , 

WEISSPORT, PA., 

Manufacturers of 

Emery Wheels under a 

new patent. 

Send for circular. 



LeCount's Patent 
MACHINIST'S TOOLS. 

Reduced Priced. 

Set Iron Dogs, H to % In. 1 5.(0 

H " 4 ■' $13.00 

" Steel " ft "S" I 6.80 

* «"4" tlS.OO 

Iron * Steel Clamps, Die Dogs, Clamp Dogs.vsceCliEips, 
Eiramllttc Mandrels, *.o. Send forlatest PrleeLIsf to 
<J. W. LE COONT, Sonth Nor walk. Conn. 

MASON'S PAT'T FRICTION CLUTCHES 
are manufactured by Volney W. Mason & Co., 
Providence, R. I. Agents, t. B. BROOKS, 60 Cliff street. 
New York; TAPLInTkIC E & CO.. Akron. Ohio 

(\VR COVERING FOR BOILERS AND 
\ J PIPES saves Twenty per Cent In Fuel. 
OUR FELT, CEMENT, AND PAINT FOR 
ROOFS Is the best In the market. 

Asbestos Felting Co. 

31«--3!M Front St.. N.Y. 

SMALL MILLED MACHINE SCREWS made Qk 
to order. Samples and price list sent free. IT 
Ccbtis M'f'g Co. West Brattleboro, Vt. 

EAGLE FOOT LATHES, 

With Scroll and Circular Saw Attach- 
ments, Slide Rest, Tools, &c. ; also Small 
Engine Lathes, Metal Hand Planers, &c. 
Neatest designs, superior finish. Low 
Prices. Our new Catalogue describes 
these and every tool necessary for the Am 
ateur or Artlzan. Send for It. 
WM. L. CHASE & CO., 
9S &97 Liberty St.. New Yo rk. 

AGENTS WANTED. 

K !K^33Ba. k** n . or women. $34 a week. Proof 
'fy/j*J l G&?^& furnished. Business pleasantand honor- 
fflA *£? taT^fJsr^ able with no risks. A 16 page circulai 
y %£■ andValuable Samples free. X9~ A postal- 
card on which to send your address 
costs but one cent Write at onse to 
F. MARKED, 8th St.. new yowc. 




SAFETY HOIST £ NG 

Machinery. 

OTIS, BROS. Sc CO 

No. 348 BROADWAY, NEW YORK. 



PORTABLE STEAM KNGINES, COMBIN 
lag the maximum of efficiency, durability and econ 
omy, wltb the minimum of weight and price. They are 
widely and favorably known, more than 1,000 being la 
Use. All warranted satisfactory or no sale. Descriptive 
clrcuiftra sent on appi icatl on , A ddr chh 
. THE J. C. HOADLEY CO,. Lawrence. Matt . 



Planing & Matching, 

Moulding, Re-mring and Tenoning Macbtnei. ScVo 
B«w« KHi Geeeral "Wood- Worlclng Machinerr. 
JOHN B. SCBENCK'S BOWS j Malteawan,«. Y. 
Bead for Catalogue. 1 IIS LIbertj St., N. T. City 



7000 IN USE - n o 

(EssteampUMPo 

FOR KVKRYl'OSSIBLEDl'TY 

^EO.F.BLAKEMFGCO.raatSlLlBERTYST-Ny. 

CAUSEWAYS FRIEND STS. BOSTON. 

50 CANAL ST. CHICAGO. 



STESCIL !2» 



For cUttlDB oaainea 
Bteitcllg. all alie>. Alt 
complete outtitb for Clotltlng Bten 
ells and Key Cceck., with wnlcb young men .reinkla 
from 15 to t3U a day. Send for Catalogue and iamplcB: 
8. M. SPENCEB, W! Hanorer St.. Bostun, Maa^ 



DAVID'S PATENT 




DISINTEGRATOR 



For Grinding 

Bones, Fertilisers, Clay for 
Bricks, and hard material. 
Send for Pamphlet to 
DENMEAD & SON, 

Engine & Boiler Works, 

Baltimore, Md. 



GLASS "VfOULDS, for Fruit Jars, Lamps 
Bottles, i-*-*- Ink Btands.etc., made by H. BROOKE 
15 years cok. "White and Centre St8.,,n_Y. For any 
thing new In glass, you will require a mould Cor die). 

Every description of moulds for glass, rubber, zinc, 
etc. Send model or drawing; Inclose stamp. 



Stone Channeling 

OR 

Quarrying Machine. 




WARDWE1.L, PATENT, 

FOB CUTTING STONE INTO VARIOUS SIZES 
AND DIMENSIONS IN ALL KINDS OF 
QUARRIES. 

STEAH STONE CTJTTEE CO., BUTLAND, VT. 

SOLE PROPRIETORS AND MANUFACTURERS. 




N. F. BDRNHAM'S 

TURBINE 

Water Wheel. 

Was selected* 4 years ago, and put 
to work In the Patent Office, Wash- 
ington. D. C, and has proved to be 
the best- 19 sizes made. Prices 

lower than any other first clasp 
Wneei . * amphlet free 

N. F. BURNHAM York, Pa. 



PATENTED BY C. SAUKR, SAINT PAUL, 
Minnesota, an AdJugtaDic Iron Hamc, Wherein' &HI 
ftutue haine can he mined upon a IG or %& inch Collar, The 
DrftXt Eye and Line Terret Ijisine In iheir proper r*i&l- 
tluoB. The right to manufacture the Hames or the Pat- 
ent for Sale by the Patentee. 

"notice fob bbidge contractobs; 

The Bridge Committee i* now ready to receive Bida 
Plana, and l?pecIflcaMon3 (both for Wooden and Irort h bo 
as to deteumue the kind as Co durability and coat: Tor a 
in:w Bruise acro&a tipoou fElvtr at Elllsville. in the 
County of Fulton and State of Illinois; the Span will he 
Hhnut 3(10 feet long. All communkjatlnnB Bbould Li? &U- 
drefiaed to D. SHECKLEK. Elllevllle, 111. 
Dated this ftith day of April, IBIS. 

SHF,CKLKIi,1 BJ /. 

FltAZIETi, K= ■ 

i>ouds, ^ff^ 

MJCfiEXL, SI* 

BERRY, j-y 



P. BLAISDELL & CO., 

Worcester, Mass., 

Manufacturers of the Blalsdell Patent Upright Drills and 

other first-class Mechanic's Tools. 



STEEL CASTINGS. 

Solid and Homogeneous Guaranteed tensile strength, 25 
tuna to square Inch . An Invaluable substitute for expen- 
sive forglngs, or for Cast Iron requiring great strength. 
Sendf or circular and price list to 
Mc HAFFIE STEEL CO.. Evelina St., Philadelphia, I a. 



12 



Boantifol French Oil Chromn*. aiie full, 
imounredreadv forfmmiru;. sejlt jiostpjiiJ 
(or ONE DOILAK. (;r.imltst 



chance ever offered to Agents, For nnrtlo 
i'ihI slump. AddrtssF. F.Olu ' - 
NewBediurd, Mium,, 



RICHARDSON, MERIAM & CO., 
Manufacturers of the latest Improved Patent Daniels' 
and Woodworth Planing Machines Matching, Sash and 
Molding, Tenoning, Mortising, Boring, Shaping, Vertical 
and Circular Re-sawing Machines, Saw Mills, Saw Arbors, 
Scroll Saws, Railway. Cut-off, and Rip-saw Machines, 
Spoke and wood Turning Lathes, and various other kinds 
of Wood-working Machinery. Catalogues and price lists 
gent on application. Manufactory, Worcester, Mass. 
Warehouse, Iff! Liberty Street, New Tori. 11 



PTONE SAWING MACHINERY. 

Xmerkiman's paient also.Hand ANC.ME.AM 
U DERRICKS &. TRAVELLERS, 

THOMAS ROSS. RUTLAND, VT 



w 



OOD-WOl KING MACHINERY GEN- 
erally, Bpecia lei, Woodworth Planers and Bleb 

fcrdaon s Patent Imuj^ved Tenon Machines. 
Central, comer Union St., Worcester, Man. 

WITHEKBT KCUU * lUCHAilDBOH, 



MACHINERY. 

IRON & WOOD WORKING MACHINERY 
OF EVERY DESCRIPTION. 

Cold Rolled Shafting. 

HANGERS, PULLEYS, COUPLINGS, BELTING, &c 
ftc. Send for Illustrated Catalogue and Price List. 

GEORGE PLACE & CO., 

ttl Chambers & 103 Readg bib . N. Y. Ci tv 




I'Ui: IuCL UliLL Ujjfr MsalESiJ^ IiHb V& liTI CCUL (jVOdttff 

strengtti t a liner finish, and Is truer to gage, than any 
other in use. renders It undoubtedly the most economical 



We are also the sole manufacture re of the Cklebbatho 
Collins' Pat. Codtlino, and furnish Pulleys, Hsffljgaw 
etc., or the most approved styles. l*rlce Ilet mailed on 
application to JONES & LAUG1ILIN9. 

Try Street, indanilSTd Memaes, ttttauurgh. Fa. 
1WS. canal at., Chicago, 111. 
pr~ Stuck f» of [hie ShafMng lu store ana i or sale by 
FULLER, DANA, A rITZ. lloston, Mass. 
GEO. PLACE & CO.. \Zl Cliamhera Btreet, N. Y. 
PIEI.CE tt WHALING Milwaukee, Wla. 




YALE 
LROfl WORKS, 

New Haven, Conn., 

Builders of the Yale Vertical 
the bent and most Economical, 
either for land or marine use; al*o 
l[ORiKOiJTALH < with or without 
Uiefi/dff* Cut-olT. 

spici.M- Tools made to order, 
all at prices that defy competi- 
tion. Send for Circular. 



FOR SALE— Machine Shop,forthe manufacture 
of Wood-worklne Machinery, &c. r together with 
patterna and goodwill. Small Ciipltnl reouired. Address. 
LIOPE MACHINE CO, , l«i W. Second Sl., Cincinnati, O 



Mm & Co/s Patent 



Established 1846. 

The Oldest Agency for Soliciting Patents 
in the United States. 

TWEJVTY-E1GH1 TEARS' EXPERIENCE. 

MOHE PATENTS have been secured through 
this agency, at home and abroad, than through any other in 
the world. 

They employ as their assistants a corps of the most ex- 
perleneed men as examiners, specification writers, and 
draftsmen that can be found, many of whom have been se° 
pcted from the ranks of the Patent Office. 

SIXTV THOUSAND inventors have availed 
themselves of Munn &Co.'s services in examining their in- 
ventions, and procuring their patents. 

MUNN & CO., in connection with the publication of the 
Scientific American, continue to examine inventions 
confer with inventors, prepare drawings, specifications, and 
assignment s,attend to filing applications in tho Patent Office 
paying the government fees, and watch each case step by 
step while pending before the examiner. This is done 
through their branch office,corner F and 7th Streets, Wash- 

ngton. They also prepare and file caveats, procure design 
patents, trademarks, and reissues, attend to rejected cases 
(prepared by the inventor or other attorneys), procure copy- 
rights, attend to interferences give written opinions on 
matters of infringement, furnish copies of patents: in fact 
attend to every branch of patent business Doth in this and 

n foreign countries. 

Patents obtained in Canada. England, France, Belgium 
Germany, Russia, Prussia, Spain, Portugal, the British 

"■olonies, and all other countries where patents an> 

granted. 

A special notice is made In the Bonumno American of 
all Inventions patented through this Agency, with the 
oame and residence of the patentee. Patents are often 
sold, in fart or whole, to persons attracted to the invention 
by such notice. 

A pamphlet of 110 pages, containing the laws and rail di- 
rections for obtaining United States patents, also a circular 
pertaining exclusively to Foreign Patents, stating cost for 
aach country, time granted, etc., sent free. Address 

MUNN & CO., 
Publishers SCIENTIFIC AMERICAN, 

37 Park Row, N. V. 
Brahoh Omen—Corner F and 7th Street* 

Washington is. v. 
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9 tltnixlxt Jlmmratt. 



May 22, 1875. 



£Vdt-mi<snnfttt5. 



Back Pace - - - - • - f 1.00 a line, 
luside Pass - - - - - -75 cents a line. 

Engravings may head advertisements at the tame rate 
per line, by measurement, as the letter press. Ad- 
vertisements must be received at publication office at 
early as Friday morning to appear In next issue. 



TO PATENTEES AND MANUFACTURERS — 
A first-class house of lone standing, with business 
Jtremlses In the best part of the City of London, Eng- 
and, Is open to arrange for the sale or exclusive pur- 
chase of any article (patented preferred) of large con- 
sumption for domestic use. Cash advances to any amount 
might i>e made. The highest references In America and 
England. Apply, with full particulars, to X. Y. Z., 
HAYWARD & SONS, 53 St. Paul's Churchyard, Lon- 
don, England. 



TESTING MACHINE WANTED 

The Board, appointed by the President of the United 
States to test Iro n, 8 leej.ina other Metals, will receive pro- 
posals, until 12 M., June Is c, 1875, fV-rthe construction of a 
Testing Machine suitable and convenient, in all respects, 
to subject to either tension or compression specimens of 
all lengths up to thirty (80) feet, and of any width ud 
co thirty 18O) inches, and having a maximum capacity of 
eight hundred thousand (810,000) pounds, and aUo capa- 
ble of accur tely measuring the strains Imposed. The 
said mictilne U t >bi fur ilibed complete, with all neces- 
sary tools and apparatus, w.th driving machlner , and 
holding down bolts ready for erection and opei atlon, and 
to be delivered at the place of manufacture within five 
(5) months of the date of contract. 

It wf 11 be further demanded that Bald machine shall be 
taken back In partpaymentfor a macblneof two millions 
(2,000,000) pounds capacity, more or less, at an earl> date 
which may be speclflea in the proposal, and upon terms 
which shall also be stated In full aa In the proposal for the 
first named machine. 

A satisfactory guarantee of efflclencv and of comple- 
tion within the specified time must accompany each pro- 
posal, and a forfeiture of one hundred dollars ($100) per 
day will be exacted in case of non-f uIHi ment of the con- 
ditions of the contract. 

The general proportions of the machines are to be 
based upon a factor of safety of not less than six (6). 

Proposals endorsed, "Proposals to furnish a Testing 
Machine," accompanied by complete specifications, and 
general working drawings showing dimensions of the 
principal parts, must be addressed to the President of the 
Board, i.t. Col. V. T. S. LaIDLEY, U. 8. A., Wateh- 
town, Mass. 

The privilege Is reserved of rejecting any, or all, pro- 
posals. 

By order of the Board, 

R. H. THURSTON, 

Secbktaby. 

ETECTIVE, OR ROW TO SEE BEHIND YOU.- 

Last New Article out. Circulars free. Samples /5c. 

Novelty Wabehoube, Box 92. Orlllta, Ontario, Canada. 

f CARVING MACHINES WANTED-Those of 
J Phlllpp Hauck A Andrew Metzger.orany other make 
Parties will please send price list to 

I. N. CHOYNSKI, San Francisco. Cal. 



The Standard-Best Stock-Finest Finish. 

MANUFACTURED ONLY BY 

D. ABTHTTB SHOWN & CO., FUhervIUc, N.K. 



Working Models 

And Experimental Machinery. Metal or Wood, mada to 
order by J. F. WERNER. 68 Center St. , N. Y. 

Sohool of Civil Engineering 

OF UNION COLLEGE, SCHENECTADY, N.Y. 

Thorough course of Instruction and field practice. 

For special lnformatkn. address Prof. C. STALEY. 
For Information concerniug the College courses, Classi- 
cal and Scientific, address E. N. POTTER, President. 

OBEATEST INVENTION of the AGE. 

ELECTRIC & VAPOR CHAIR, 

See engraving and descriptlo n In the ■ ' Scientific Amer- 
ican "of March 7. The greatest known cure for rheu- 
matism and sciatica. No ph yslclan should be without one . 
Bend for circular. 

C.R. TOWNSEND, Sols ASBNT. 
Medical Institute %Jl DeKalb ave., cor. Adelphl St., 
Brooklyn . N.Y. 

E 




TO LUMBERMEN. 

$100.00 IN GOLD, 

In the Great National Sawln™ Contest, held at Cincinnati. 
Sept. 1874. The $100.00 Gold Prize, First Prize Sil'er Medal for 
the Best Circular Saw, and First Prize Stiver Medal for the 
Est Cross- Cut Saw, also the two Fir-t Prize Medals for the 
Best Saw Swage and Cross- Cut Saw Attachment. 

Susquehanna Depot. Pa., April 29th, 1875.— Messrs. Emer*on, Ford <k Co.— Gentlemen: The 56 Inch Emer- 
son's Patent Planpr Saw, which you furnished 0. R. Pope. Esq., of this place, sawed Seventy- Five Thousand Nine 
Hundred (75.900) feet of lumber with one set of 30 bits, without sharpening Can that be beat?— E. E. Barton. 

Mr. Barton 1b a practical millwright and Bawyer, has for many years Bold Saws, Including all kinds of Inserted 
Tooth, and, after nearly three years' ex erieuce with our Patent Planer Saws, settles on them as thd best. Auout 
500 are now In operation, using 1,000,000 Bits or Teeth annually. 500 Teeth given wit-h each Saw. Send for Circular 
and Price List to EMEttSON, FORD & CO.,^Beaver_FRlls, Pa. 

ASBESTOS MATERIALS 

HOOFING, SHEATHING, BOILEB FELTING, PAINTS call colors), HOOFING PAINT. 
CEMENTS. <kc.. prepared read? for use. Send for Pamphlets, Prlce-Llsta, &c. Liberal Inducements to dealers. 

|y CAUTION. — The publicare hereby cautioned against purchasing or using any materials for the above or 
similar purposes, purporting to contain ASBESTOS, unless they bear our name and dates of patents. 

Patente-andSojeMaoufaeiurer, ^ W JQHNS, 87 Maiden Lane, N. Y. 



DAMPER T) VI m and LEV R 

REGULATORS O JU 1 GAGE COCKS. 
ttL'KK 1L1, <fc KEIZER, 44 Qolliday St.. Bait. 
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OOKS FOR BUILDERS. 

Send for Illustrated Catalogue. 
A. J. Blcknell <fc Co., 27 Warren 8t.,N. Y. 



IRON PLANERS, 

«NOINE LATHES, DRILLS.&c. 8end for Price List. 
NEW HAVEN MANUFACTURING CO., 
New Haven, Conn. 




NGINE8 AND BOILERS, New and Second-Hand 
Portable and Stationary. For description, address 

GOODWIN & WHITE, Oil City, Pa. 

THE EOOT SAFETY 

BOILER. 

OVER 1,300 IN USE. 

The distinctive claims presented by this boiler are 
SAFETY FROM DESTEUCTIVE EXPLOSION 
UTMOST DURABILITY ; 

HIGHEST ECONOMY, 
And Greatest Facility for Enlarging;, 
Cleaning, and Repairing. 
ZV For Illustrated Catalogue, address 

Aoendroth & Root M'f g Co., 

GREENPOINT, BROOKLYN, N. Y. 

TJOGARDCS' PATENT UNIVERSAL ECCEN- 
iy TRIC MILLS-Fov- grinding Bones, Ores. Sand, Old 
Crucibles, Fire Clay, Guanos, Oil Cake, Feed, Corn, 
Corn and Cob, Tobacco, Snuff, Sugar. Salts, Roota, Spices, 
Coffee. Cocoanui, Flaxseed, Asbestos, Mica, etc., and 
whatever cannot be ground by other mills. Also for Paints, 
Printers' Inks.Paste Blacking, etc. JOHN W.THOMSON, 
successor to JAMES BOGARDUS, corner of White and 
Elm 8ts..New York. 

MAGNETS— Permanent Steel Magnets 

of anv form or size, made to order by F. C. BEACB 
A CO .346 Canal St., New York, Makers of tne cele- 
brated torn Thumo and Miniature Telegrapb Instru- 
ments. 

Todd& Rafferty Machine Co. 

MANUFACTURERS OF 
The o eWHt fa Greene variable Cut-on engine; Lowe s 
Patent Tubular and Flue Boilers; Plain Slide Valve Sta- 
tionary, Hoisting, and Portable Engines. Boilers of ail 
Mad*. Statu Pumps, Mill Gearing, Shafting, *c. , 8111 , 
Too Oakum, Bagging, Rope, Flax.and Hemp Machinery, 
Ajrents for die New Haven Manufacturing Co. 'e Machli - 
toPs Toon ; far Judson's Governors and Stop-Valvet ; 
Stunenat Blowers ; and Different al Pulley-Blockt, 
WAggSSOMS, 10 BARCLAY ST., NEW YORK 
WORKS PATERSON. NEW JERSEY 



PERFECT 

NEWSPAPER FILE. 

The Koch Patent File, for prwervlnt newspapers, 
magazines, and pamphlets, baa been recently Improver 
\na price reduced. Subscribers to the Scikittcfio Ast*- 
bioan can be supplied for the low price of (1. SO by mall, 
or 11.3s at the office of this paper. Heavy board side* 
Inscription, "SCIENTIFIC AMERICAN," In gilt. Ne- 
oessary for every one who wishes to preserve the papei 

Addrea. HDJTS * CO., 

Publishers " S cnamn o Ajcraiatj. 



^ . # "lovat Prlctd and BEST. 

I xcelsioj. Do Your Own Printing 

' ^Pbrtflbl 8 <fc Q Press for cards, la beli, envelopes, etc. 
<P O Larger sizes for la. ^-er work. 

Businessmen dotheir printing and 
advertising, save money and increase 
trade. Amateur Prlnting.delight 
ful pastime for spare hours. BOiS 
have great fun and make money fast 
at printing. Send two stamps forfull 
catalogue presses type etc to the Mf rs 
lilELSF Y A CO., Mcrldcn, Conn. 




^Printing 

Besses 



THE BEST INJECTOR 

For Locomotive and Stationary Boilers. 

FRIEDMANN'8 PATENT. 

Over 15,000 Now in Use Here and in Europe. 

Tarows more and hotter water, with less steam, than 
any others. It has two Waterways, fixed Nozzles, and no 
movable parts to get out of order. 

NATHAN tfc iREYFUS, Sole Manufacturers. 
lOS Liberty St., New York. 
jy Send for Catalogue. 



Machinists 9 Tools. 

IXTBa HBAVT AJO) IHPBOTIb PATTERN B. 

LUCIUS W. POND. MANUFACTURER* 
Worcester, Mam. 

WABEROOM8 96 LIPERTT 81., A. i. 
W Lathes, Planer s.Boring M Its Drills and Gear Cut 
ters a Specie uy . 



PORTLAND CEMENT 

For Walks, Cisterns, Foundations, Stables, Cedars, 

Bridges, Reservoirs, Breweries, etc. 
A Practical Treatise on Cement furnished free. 

ft. L. Merchant & Co.. 76 South St.. New York 




The TANITE E MERY WHEEL 

Is a rotary file which runs a mile In a minute, and whose cutting points never 
row dull. THE TANITE COMPANY publish monthly a first-class Mechanical 
Journal, called The Emery Grinder, which Is printed In English. German, 
and French, and which Is the best advertising medium known, both for this coun- 
try and Europe. The Tawite Company publish an Illustrated pamphlet of 126 
pares, 

1 hk Tanite Company manufacture the most uniform and reliable Emery 
Wheels ever made, and are constantly getting up novelties In Emery Grinding 
Machinery. For Emery Wheels, Emery Grinders, Diamond Tools, Newman's 
Emery Planers, Suction Fans, Davis* Speed Indicators, &c. 

Address THE T^TsTITE CO., 

STROUDSBURG, MONROE CO., PA 



ROGERS' TANNATE OF SODA BOILER 
Scale Preventive has been (n use for eight years, 
and has Che unqualified approval of a great number of 
our best engineers and scientific men. The makers claim 
that It Is the best preparation for the pretention and re- 
moval of scale ever offered to the public. 85 cents per 
oound. Send for book on ** Boiler Incrustation.'" 

JOS. G. ROGERS & CO., Madison, Ind. 




Niagara 
Steam Pump Works 

Established 1862. 

CHARLES B. HARDICK, 

No. 23 Adams Street, 

BROOKLYN, N. Y. 



NO VE'8 



Mill Furnishing Works 

are the largest In tne United States. Ttaev make Burr 
Millstone*. Portable Mills, Smut Machines, Packers, Mill 
Picks, Water Wheels, Pulleys and Gearing, specially 
adapted to flour mills. Send for catalogue. 

J. T. NOTE & SON. Buffalo, N. T. 



HARTFORD 

STEAM BOILER 

Inspection & Insurance 

COMPANY.. 

W. B. FlANKUM, V. PL J. M. Aim IWt 

J. B. Pmo, Sec 

BAB1POBD. COH. 



NON-COMBUSTIBLE STEAM BOILEB ft FIFE 

COVERING- 

Saves ten to twenty per cent. CHALMERS SPENCR CO.. 
footE. 9th Sireet N Y.: 1KB N. 2nd St., St. Louis. Mo. 



ROOTS' PATENT PORTABLE FORGE. 

ADAPTED TO 

EVERY VARIETY 

OF WORK. 

THE ONLY FORGE WITH FORCE BLAST BLOWER. 

THE ONLY EFFECTIVE FORGE MADE. 

P. H. & F. M. ROOTS, Manuf 'rs, CONNERSVILLE, IND. 
S. S. TOWNSEND, Gen'l Ag't, 31 Liberty St., NEW YORK. 




Portland Cement. 

From the best London Manufacturers. For Bale by 

JAMES BRAND, 55 Cliff St. , N.Y. 

A Practical Treatise on Cement furnished for 25 cents. 



OA Vtrivt/J **ortabis & Stationary Engines & Bollers.a 
£U UallQ half of Original Cost. 

BINGHAM & RICH, Oil City, Pa. 



Diamonds -^Carbon 



Shaped or Grude. l'urnlshcU and set for Boring itouks 
Dressing Mill Burrs, Emery Wheels, Grindstones. Hard 
ened Steel, Calender Rollers, and for Sawing, Turning, o 
Working Stone and of her hard substances ; also Glaziers 
Diamonds. J. DICKINSON, 64 Nassau St., New York 



SECOND HAND GAS WORKS FOB SALE.- 
We have for tale 4 Inch Second Band Gas Works 
complete. For particulars, addr ss 

AKRON GAS CO., Akron, O. 



tTT. 
Box TO, 



Chemical & Mineral Productions 

Soluble Glass. Fluoric; Acid. Nickel Salts, Man- 
panese, Oxides Antimony, Cobalt, Tin. Cadmium, Zaf 
ire, Felspar, Fluorspar, cryolite, Marble Putty, Sllex, 
&c. L. FEUCHTWANGER & CO., 180 Fulton St., N.Y 



V. Caroentcr. 
New York city. 



Advertising Agent. Addreef 



ELGIN WATCHES. 




THE BEST for RAILROAD purposes now 
manufactured. Certificates from over 30 
SUPERINTENDENTS of Leading Rail- 
roads In the United States. 

Six grades of Gents' Watches -with Stem 
Winding and Setting Attachments. 
BUY NO MORE CHEAP SWISS WATCHES. 



A6K TO SEE 

NEW ELCIN 

3ST-a.:m:e:d 



WATCH, 



V 



THE 

T.M. AVERY 

The BEST WATCH, for the money, now made In the 
World. 

Each Watch manufactured by the Com- 
pany, bearing their Trade Mark, Is accom- 
panied by a J9IEDAL, bearing the name 
and number of the watch, Guaranteeing 
Its quality* 

43- For sale by all Jewelers* 



THE HE ALU & CISCO 

Patent Centrifugal Pumps. 

FEKTICAL & HORIZONTAL. „ 

First Premiums at flew Orleans, Cincinnati, and New 

York. " Medai of Special A^ard," 

American Institute, 18TC. 

Perfect satisfaction guaranteed. The cheapest, most 

durable, popular and successful Pump known, for Paper 

M iters, Tanners, Contractors, Brick Makers, Distillers 

etc Pumps with engine on frame, complete, at low 

Bgures.for Wrecking, Dredging, Irrigating, etc. Illustra- 

ed pamphlet .free. 800 references to parties actually using 

the Pump. 24 pages of the strongest possible testimony.. 

Address HKALD, SISCO & CO. Baldwin sville. N. V. 



IRON AND STEEL 

IDR0P FORGING. 

O/ Every Description, at Reasonable Prices. 

| The Hnll & Balden Company, Danbtuy, Oi 

Diamond Sol Emery Wheels." 

PBIOIS-6xy.»1.2S;Rxl,»2.25: 12X1H.*'*; l«x2,M2.S0; 
'8>2 tie. 00: 20x2. 19.50; 24x8, $42. All other sizes at pro- 
Dortionate prices. Fast cutting, free from glazing, they 
ire the best Solid Emery Wheels. Olve dlam. of nolea 
In yonr order for wheels. -Emery Grinders une lualedby 
anyintheworld. AMERICAN TWIST DRILL CO.. 
ftoonsocket, R. I. and 19 New Church St., New York. 

KIDDER'S PA8TII.ES^A SURE RELIEF k OR 
ASTHMA. STOWELL a CO. Charlestown. Mass 





Corrugated Iron 

Iron Buildings, Roofs, Shut- 
ters, Doors, etc. MOSELT 
IRON BRIDGE AND ROOF 
CO., Offlce5 Dey St.. New 
York. Send for circulars . 



TMPORTANT FOR ALL LARGE CORPO- 
RATIONS Airo MANUFACTURING CONCKRNS.- 
Buert+j. Watchman's ime Detector, capable of 
controlling, with the utmost accuracy, the motion of a 
watchman or patrolman, aa the same reaches different 
stations of hi* neat. Send for a Circular 
J. B. BTJERR, P. O. Box 979. Boston. Idas*, 
N. B.—Thlu detector is covered t» two u. S. Pa ten to. 
Parties using or selling these instruments without au- 
thority from me will be dealt with according to law 



OP THB 

SCIENTIFIC AMERICAN,: 

FOR 187S. 

TBS HOST POPULAB SCIENTIFIC PAFEB 

IN TEE WOBLD. 

THIRTIETH TEAR. 
VOLUME XXXH^NEW SEME!*. 

The publishers of the SCIENTIFIC AMERICAN 
beg to announce that on the second day of January, 
1875, a new volume commenced. It will continue 
to be the aim of the publishers to render the con- 
tents of the new volume more attractive and use- 
ful than any of its predecessors. 

To the Mechanic and Manufacturer. 
No person enga&ed in any of the mechanical pur- 
suits should think of doing without the Scientcf ic 
American. Every number contains from six to ten 
engravings of new machines and Inventions which 
cannot be found in any other publication. 

The SCIENTIFIC AMERICAN is devoted to the 
Interests of Popular Science, the Mechanic Arts, 
Manufactures, Inventions, Agriculture,Commerce, 
and the industrial pursuits generally ; and It is val- 
uable and Instructive not only in the Workshop and 
Manufactory, but also in the Household, the Li- 
orary, and the Reading Room. 
TERMS. 

One oopy, one year (postage included) (3,20 

One oopy, six months (postage Included) 1.60 

One copy, three months (postage included).. 1,00 
One copy of Scientific American for one 
year, and one oopy of engraving, " Men 

of Progress" 10.00 

One oopy of Scientific American for one 
year, and one copy of " Science Record" 

forl874 . 5,50 

Remit by postal order, draft, or express. 
Address all letters and make all Poet OSoe or 
ders and drafts payable to 

MUNN & CO. 

87 PARK ROW, NEW YORK 



THE "Scientific American" is printed with 
CHA8. EJN EU JOHN80N & C /. '8 INK. Tenth and 
ombard Sts . , Philadelphia and 59 Gold St ., New York 
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